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ARMSTRONG WHITWORTH FLYING WING A.W.52 











AIRCRAFT CABLES 


ARE INSTALLED IN THIS 
IMPORTANT NEW AIRCRAFT 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET LONDON, W.C.2 
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Some Short jottings for airline operators and their crews 





World Routes in the comfort 
and luxury that always 
accompanies flying boats 
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What does the modern business man want... ? 


Who says he’s in a hurry? 


As air travel becomes more and more an everyday affair the 
popular press announce one startling record after another for 
reduced times between various terminals. In order to stress the 
importance of these facts, the press has had also to produce 
someone who really wanted to move about the world at these 
record speeds, and who fitted the bill better than the “modern 
business man”? He, with vast demands on his time in all parts 
of the world, would appear to be just the man who would be 
prepared to sacrifice any amount of comfort for speed. 


Has he asked for speed? 


Experienced operators of airlines, such as Imperial Airways 
before the war and now B.O.A.C., have dealt with every type 
of passenger over many years. They feel that if this type of 
business man exists at all he is so rare as to be almost legendary. 
They have other, and quite different, ideas of what the modern 
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FLYING BOAT PERSONALITIES 


Captain A. Le R. S. UPTON, B.0.A.c. 


CAPTAIN UPTON has, until recently, 
been operating on the routes with the 
Short Empire “C” Class Flying Boats 
upon-which he was employed during 
their entire service with Imperial 
Airways and later B.O.A.C. He is now 
engaged on instructional duties with 
Short Hythes and Plymouths. 

His flying career began in 1927, when 
he flew Avro 504Ks with the R.A.F. Later, he had his first 
taste of “marine aircraft” with the Fleet Air Arm, flying 
Blackburn Blackburns and 3Fs. 

Captain Upton was one of the B.O.A.C. captains who 
assisted in the evacuation of Crete, camouflaged “C” class 
boats being used for the job. 
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business man requires on his long or short journeys, by air. 
He wants to waste no time; travel in comfort, and have as 
pleasant a break from business routine as possible. 


How to get him there on time... 


No time is wasted where schedules can be rigidly kept and this 
can be achieved more easily, we suggest, with a fleet of flying 
beats than with any other type of aircraft. Business men— and 
any other passengers for that cS!aaAr 

matter— want to know that they ih 
will arrive at a given place at a 
given time and be able to work 
their appointments to match. 
If they also have time at the © 
intermediate stops either to 
enjoy themselves or do other $ 
business, so much the better. 





How to make him comfortable 


Give him plenty of room. Don’t cramp him. Give him a cabin 
with not more than about five fellow passengers whose faces he 
can see—he doesn’t want to watch the backs of their necks, or 
the backs of their chairs, possibly 
for days. Give him large windows 
with a wide view of passingscenery. 
He’ll get all these and a separate 
| promenade cabin and cocktail bar 
—room to move about and a 
changing atmosphere and view— 
in a Short flying boat. Soon he’ll 
find it’s fun to fly by flying boat 
and it’s a habit that sticks. 


Shorts THE FIRST MANUFACTURERS 
OF AIRCRAFT IN THE WORLD 
Short Brothers G Harland Lid., Queen’s Island, Belfast 


Enquiries to 17 Grosvenor Street, London, W.1 
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“THE AEROPLANE PHOTOGRAPH 


The manoeuvrability and handling qualities of the Balliol advanced 
trainer are of the standard required for modern fighter aircraft. Good 
co-ordination of controls relieves the pilot of fatigue and engenders a 
confidence in his craft that is not misplaced. 


BOULTON PAUL AIRCRAFT I” 


WOLVERHAMPTON 


DESIGNERS & CONSTRUCTORS OF AIRCRAFT & ARWAWENT 
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AIR COOLING PIPE TO 
REAR BEARING. 
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GAS STARTER. 





AIR FEED PIPE TOZfRONT 
BEARING, 


TECALEMIZ MICRO 
PUMP FOR REAR 
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TECALEMIT LTD HYDRAULIC & MECHANICAL, DESIGNING & MANUFACTURING ENGINEERS 
GREAT WEST ROAD, BRENTFORD MIDDLESEX, ENGLAND 


é 


HONE, LONDON 














4 Advertisements. 








cement 


FLIGHT 














Even aviators, who should know better, have been heard to refer to 
“The four corners of the earth” when attempting to convey a 
mental picture of vast distance. Air France, too, is closely 
associated with distance, because Air France proudly operates the 
most far reaching air network in the world under single control. 
This is a great boon to the air traveller who can now traverse three 
quarters of the globe with the maximum of comfort, the minimum 
of fuss and with but one ticket. Your travel agent will gladly 
provide you with detailed information. 


London, Manchester, Glasgow to PARIS » RIVIERA * LISBON + SWITZERLAND +» PRAGUE 
ROME + AFRICA * EGYPT * MIDDLE EAST * INDIA _* HONG KONG « SHANGHAI « USA 
BUENOS AIRES : RIO DE JANEIRO * TRINIDAD 


52,. Haymarket, S.W.1. Manchester : Glasgow 


Marcu 18TH, 1948 


FOUR CORNERS - ONE TICKET 


AIR FRANCE 
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ARMSTRONG SIDDELEY ‘MAMBA’ 


Among the aircraft powered by the Armstrong Siddeley ‘ Mamba’ are the Boulton Paul ‘Bailiol,’ 
the A. V. Roe ‘Athena,’ the Miles ‘Marathon’ and the 4 i G H 
Armstrong Whitworth ‘Apollo.’ Components supplied for the ‘Mamba’ by H.D.A. 
include Rotor Drum Forgings in Hiduminium R.R.58, Stator Casing D UTY 


Stampings in Hiduminium R.R.56 and Air Intake Castings in Magnuminium 220. A L LOYS 


HIGH DUTY ALLOYS LIMITED SLOUGH, BUCKS. 


INGOTS, BILLETS, FORGINGS AND CASTINGS IN har et sbacer Sect et a AND ‘MAGNUMINIUM’® ALIOYS 
: egd. trade mark) 
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‘1 said ONE and a HALF to Africa!’ 


As yet, no B.O.A.C. agent has had to deal with precisely this situation. But should he ever be faced with 
such a problem, we are confident that he would apply to it the same tact, courtesy and efficiency which 


mark all his dealings with the complexities of air travel, and our simian friend would be duly crated. 
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This shows the use of Dunlop Flameproof 
Hose Assemblies in the fuel and oil systems 
of the Bristol ‘‘ Hercules’ power plant. 


These Assemblies are fully approved by 
A.R.B. for use in civil aircraft. 


P flameroof 


HOSE ASSEMBLY 


Suitable for Air, Hydraulic Fluids, Engine 
Oil, Petrol, Glycol, Chemical Fluids, etc. 


Led. Aviation Division, 
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The Scottish Aviation organisation has 
built up a reputation for good workman- 
ship, based on many years of experience on 
the overhaul and conversion of aircraft. 
As the official Douglas repair, overhaul and 
conversion centre for Great Britain, we 
have specialised on Douglas C.47 and C.54 
aircraft and we were the pioneers in Europe 
in this class of work. We can, however, 
undertake repair and overhaul of any class 
of aircraft. 

C.47 Passenger and Freighter Conversions 
available from stock. 





PRESTWICK 





Part of our No. 3 Factory. We 
have 1,000,000 square feet 
devoted to the repair. overhaul 
and conversion of aircraft., 








DESIGNERS AND 
MANUFACTURERS 
OF THE 
PRESTWICK 
PIONEER 





Aviation in 


AIRPORT +°- SCOTLAND. 


TELEPHONE PRESTWICK 7272 +9 LINES 
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WHAT IT MEANS 


Cabin Atmosphere Control is the name given to a system, the primary 
objective of which is to enable aircraft to fly at high altitudes, at the same time 
maintaining the pressure inside the cabin equivalent to an altitude within the 

extremities of ground level and eight thousand feet 





The secondary function of this system is to ‘condition ’ the air inside the 
cabin in one or more of several ways, included in which are heating, cooling, 
purifying, humidifying and drying. 


ITS ADVANTAGES 


Flying at high altitudes, above the weather, and with conditioned air, 
passengers and crew enjoy greater safety and comfort. 





High altitudes enable aircraft to operate at greater efficiencies. 


The pilot has complete freedom of manceuvre with the aircraft while the 
Normalair system keeps the cabin air conditions steady. 





HOW IT WORKS 


~ Air is supplied to the cabin by the engine blowers and is subsequently 
‘discharged into the atmosphere. 


During its passage through the cabin, the pressure of this air is controlled 
so as to create the chosen inside cabin altitude. At the same time it is condi- 
tioned as desired. 





NORMALAER LTD YEOVIL SOMERSET 





CABIN sins cia CONTROL 
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ELECTRICAL 
EQUIPMENT 


AIRCRAFT 


includes :— 


Magnetos ; 

D.C. & A.C. Generators; 
Motor Alternators; 
Rotary Converters; 

Amplidynes;_ 

D.C. & A.C. Motors; 
Gear-boxes & Gears; 
Engine Starters; 
Actuator Mechanisms; 


Electronic and 
other Control Gear; 


Speed Indicators and 
Speedometer Calibrators ; 


Compressors ; 


Mazda Aircraft Lamps 
for landing, navigation, 
interior lights, and 
fluorescent lighting 
for cabins. 


& 
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COVENTRY 
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FAIREY 


Sirf t ly in service with 3 navies. 


he Royal Navy, Royal Canadian Navy, 


Royal Netherlands Navy. 
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he Outlook 


Naval Air Equipment 


VIATION having been dismissed in the Navy Esti- 
mates with little more than a catalogue of carriers 
and a chapter of accidents, the time is opportune 

to consider the technical quality of our naval flying 
equipment. 

One of the most notable events in naval flying since 
the war—the successful deck trials of the Sea Vampire 
—must first be recalled. Here was a most meritorious 
and promising achievement, but those (and there were 
many) who foresaw squadrons of Sea Vampires or other 
jet fighters quickly forming up in the Royal’ Navy have 
been bitterly disappointed. Very few, if: any, naval 
jet aircraft are in service, nor have orders yet beer an- 
nounced for the Supermarine Attacker, which has com- 
pleted its initial deck trials, or for the Hawker N.7/ 46. 

Viewing the American scene, as we must if we are to 
obtain an idea of what can be achieved where financial 
resources are cOmmensurate with technical skill, we find 
that, following carrier trials with the Fireball and Shoot- 
ing Star, quantities of Grumman, North American, 
McDonnell and Vought jet fighters have been ordered, 
and that useful numbers have already been delivered to 
the U.S. ‘Navy. A long-range shore-based type with 
piston engines and turbo-jets is also on trial, not to 
mention jet-assisted strike aircraft. 

We in Britain may consider ourselves fortunate that, 
in the absence of jet machines, the piston-engined fighters 
now being supplied to our own Naval Air Arm—the 
Hawker Sea Furies, D.H. Sea Hornets, Supermarine 
Seafire 47s and Fairey Firefly IVs—are of such sound 
quality. They are, nevertheless, multi-purpose 
machines, and would be sorely tried in attempting to 
ster1 an attack on the Fleet by even a small number of 
jet aircraft. Similarly, when used for reconnaissance, 
they would fare badly if opposed by jets. 

Our naval strike machines—Firebrands and Sea Mos- 
quitoes—seem adequate for the present, though they are 


available only in. small quantities. Neither type was 
designed for carrier opefation, as were the Wyvern and 
Firecrest, both pisfon-engined types, still in the proto- 
type stage. . i 

Should the picture not brighten before the Debate 
on the next Estimates, we must-hope and expect that 
the House will give the same attention to our naval -ir 
equipment as it lately paid to our ageing and depleted 


bomber force. 


The Technical Press 


ODESTY is a virtue which can be overdone. At 
least that appears to be the opinion of Mr. 
Roland E. Dangerfield, who read a paper be- 
fore the Royal Society of Arts on March roth,. under the 
titt: ““ The Trade and Technical Press.’’ Mr. Dangerfield 
quoted a passage from the leading article of a well-known 
journal and commented : ‘‘Such modesty may be a wel- 
come contrast to the blatancies of the headline and 
the loudspeaker; yet one is tempted to comment that 
although it may be magnificent, it is not business.’’ He 
had previously stated that we of the technical press, 
who spend our lives portraying the . performances. of 
others, have always been singularly reticent upon the 
subject of our own achievements. 

In very truth, the British technical ani trade press 
might be forgiven for blowing its own trumpet a little 
more than it does. Its importance has increased with 
the years, and by no means the least of its merits is 
that provided by its foreign circulation, which plays 
such a useful part in connection with export. In the 
aviation industry, this has been realized for many years. 
At one of the Paris shows between the wars the Editor 
cf Flight chided the head of one of the largest British 
aircraft firms for not showing. The reply was: ‘‘ Why 
should we? One of your detailed descriptions of one of 


our machines brings in more real business than any Paris 
Aero Show.”’ 





298 FLIGHT 


Mr, Dangerfield referred to the growing reliance placed 
by Government Departments on the technical press. 
During the war we had many instances of this. _ In fact, 
so far as this journal is concerned, the rather ridiculous 
situation arose that the Censorship department fre- 
quently phoned us to say that they had received a photo- 
graph of a certain aircraft. Was it in order to pass it for 
publication ! 

No doubt, if time had permitted, Mr. Dangerfield 
would have mentioned one of the difficulties with which 
editors of aviation journals are faced: the momentary 
lack of alertness'which. permits a mention to slip through 
of a new type of aircraft or engine not yet released 
for publication. Trustworthiness is a quality which 
takes years to establish, in relation to the industry as 
well as to Government Departments. 

Stress was laid in the lecture on the importance 
of independence to the technical press. In these days of 
growing bureaucracy, this aspect is even more essential 
than ever it was. The tendency to issue ‘‘ hand-outs”’ 
to cover every occasion is on the increase, and the tech- 
nical press, if it is to serve its particular industry to the 
full, must not be muzzled by being confined to publish 
what the particular Government Department concerned 
thinks should be ‘‘ put over.’’ Factual inaccuracies are 
challenged soon enough by the industry and by what 
Mr. Dangerfield called ‘‘ an enthusiastic and knowledge- 
able readership.’’ There must be no official attempt to 
dictate, or even to influence, matters of policy. 


Accident Investigations _ 3 
NFORTUNATE is, perhaps, the word which best 
describes the contretemps between the Parlia- 
mentary Secretary to the Ministry: of Civil Avia- 
tion and the daily Press. Mr. Lindgren chose an unfor- 


tunate “‘ peg’’ on which to hang his condemnation of the 
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way in which the dailies deal with civil aviation matters, 


The result, as might have been expected, has been that - 


Fleet Street has managed to find space in its columns 
for lengthy justifications of the headlines which gave 
rise to the whole unfortunate affair, much more space 
than can usually be found for any civil aviation subject 
—unless it be a crash, 

The one good thing which the statement in Parliament 
has done is to focus attention on the present system of 
accident investigations, an overhaul of which is long 
overdue. No one blames the Chief Inspector of Accidents, 
who is following the procedure laid down in regulations, 
It is the system itself which is at fault. It is obviously 
wrong that the Chief Inspector of Accidents should be 
under the Ministry of Civil Aviation, whose actions, or 
the actions of whose employees, he might have to criticise. 

Another aspect of the subject is that in case of serious 
accidents the inquiries should be held in- public, with 
witnesses giving evidence on oath, as in normal court 
procedure. 


“ Flight" photograph. 


FOUR-UP : Except for details, the latest Auster design, known as the Avis, is now in its. final form, and it already has behind it 


some 30 hours’ development flying. 


The D.H. Gipsy Major. X, with fixed-pitch airscrew, provides adequate power to carry four pas- 


sengers, luggage and radio equipment. The“ aircraft: flies very like its two- and three-seat relations. 


























‘sult of modifications, the Trent-Meteor 
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“ Flight” photograph. 


Although it comes in fast, the Trent-Meteor is no trouble on the approach and landing. The undercarriage legs are longer than standard to 
give airscrew tip clearance. 


TRENT METEOR “In the Air” 


Eirst Experience of Airscrew-Turbines : 


Pitch and Jet-Pipe 


Temperature Control for Economy 
By Wing Cdr. MAURICE A. SMITH, D.F.C. 


ment section has been studying control problems in 
: connection with airscrew-turbines, using two Trent 
engines in a Meteor. W/C. McDowell, who must certainly 
have more hours’ experience with this type of unit than 
any other -man, has done most of the flying. The develop- 
ment programme has now been completed with these 
engines, and pilots from Boscombe, Farnborough and other 
establishments have been invited to fly the aircraft before 
it is dismantled. Recently Flight also 
took the opportunity to fly it in order 
to record impressions of the handling 
of the Trents, and of flying in a 
“propjet’’ aircraft. It is not the in- 
tention to describe the handling char- 
acteristics of the aircraft except in so 
far as they are related to the engines. 
The Meteor airframe is an old Mk. I 
with hinged cockpit enclosure and long 
undercarriage to give airscrew tip 
clearance, and the Trents are purely 
development units comprising pure- 
jet Derwent IIs to which have been 
fitted shafts and reduction gearing in 
order that a proportion of the power 
may be-absorbed in airscrew thrust. 
Power output is made up from 750 
s.h.p. and 1,000 lb thrust. As a re- 


SOR many months past the Rolls-Royce flight develop- 


is heavier than any of the standard 
marks. 
Reference has already been made 


Preparing to take off in the old Mk. | Meteor. 

Its Rolls-Royce Trents are basically Derwent 

Ils with reduction gears and airscrew shafts. 
‘ “Flight” photograph. 


to the engines, and to the early difficulties experi- 
enced in controlling them (Flight dated June 24th, 1947). 
Summarizing briefly, the aim has been to produce satis- 
factory single-lever control for airscrew turbines, i.e., fuel 
pressure, and appropriate airscrew pitch must be selected 
automatically according to the setting of a single 
‘‘throttle’’ lever. Some mention of the parallel problems 
on the Armstrong Siddeley Mamba is made on pages g and 
h in the centre pages of this issue. 
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Trent Meteor “In 
the Air” .... 








Engine controls on_ the 
Meteor are standard, except 
for a pair of pitch levers situ- 
ated beside the throttle slides. 
(Meteor ‘‘throttles’’ move 
fore and aft in slides in- 
stead of being mounted, as 
is more common, on quad- 
rants.) An automatic con- 
troller has also been added 
which may be switched on at 
will, and which then takes 
over control of jet-pipe tem- 
peratures, much as an auto- 
matic control looks after 
boost on a piston engine. ; 

The Rolls-Royce company has developed an economical 
operating technique whereby turbine temperature is kept 
high and r.p.m. low, in the same way that their piston 
engines run at high boost and low r.p.m. for economy. 
In this way exceptionally low fuel consumption figures for 
gas turbines may be achieved. 

Most of the recent flying of the Trent-Meteor has taken 
place from Bitteswell airfield, near Rugby, to which I 
flew to sample this aircraft. After hearing a brief 
description of the engine*controls and their use, and a 
word or two on the speeds and handling of the aircraft, I 
did up the harness and prepared to start. It is custo- 
mary to take the port engine first, and to relieve the small 


electric starters of the inertia of the first few turns, the — 


small-diameter six-blade airscrews are, therefore, pulled 
over by hand as the starter button is pressed. It takes 
only a few seconds from then onwards to reach light-up 


‘DLING 








PILOTS -C.S.U. & 
THROTTLE LEVER 











FEATHER eile 
@ 





© 


ry $ Sa 
The pilot’s interconnected controls in diagrammatic form. A shows 


idling and full-throttle positions at sea level.; B, the same at 
altitude ; and C, the airscrew feathered and throttle closed. 
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“ Flight" photograph. 


The Trents are responsive for taxying, anj will provide immediate thrust for ah overshoot. 


speed, and for the units to accelerate up to idling r.p.m. 

The first difference to be noted with the airscrew-turbines 
was their usefulness when taxying. Brakes can be saved 
to a considerable extent by differential use of engines 
when turning, and the two Trents are responsive and 
apparently give plenty of thrust at comparatively low 
r.p.m. They also decelerate much more rapidly than a 
pure-jet unit. 

It is always exciting to ‘take off a jet aircraft, but I 
wondered if, in this instance, I should be too busy keeping 
straight to appreciate the acceleration as full power was 
applied. However, although the Trent airscrews are not 
‘““handed,’’ there was no tendency to swing on opening 
up, and the thrust has to be experienced to be believed. 
As take-off r.p.m. build up, one is hurtled down the run- 
way and off the ground. The push in the back is tremen- 
dous, and as soon as the machine is off, with the wheels up, 
it can safely be pulled up into an alarmingly steep climb. 

After flying around at about 6,000 feet for a few minutes 
to get used to the aircraft, I decided to see what could be 


done with the engines. First I tried closing both throttles . 


back and then opening up again to feel for myself the 
change of fore-and-aft trim (which is, however, found to 
a rather less extent on all Meteors) and to feel the response 
and acceleration. The acceleration on opening up at about 
300 m.p.h. I.A.S. in level flight was greater than I 
would expect from pure jets. More surprising, however, 


was the quite low drag of the airscrews and slow aircraft - 


deceleration on throttling right back. I had expected a 
marked braking effect from the six little blades on each 
side as they moved up to their fine-pitch stops at around 
Ig degrees, but, in fact, felt very little. 


One Engine Out 


Next I tried asymmetric flying, both windmilling and 
feathered, and again experienced little drag from the dead 
engine, and flew straight and level effortlessly without 
trimming-out rudder pressure or the small nose-down 
tendency. The Trent unfeathered, and from windmilling 
condition restarted, very like a piston engine. 

While [ thought about what I had tried out and what I 
wanted to do next, I did a few minutes’ fast and slow 
flying. This machine, being old and experimental, is 


restricted against all aerobatics and very high speeds; 


however, it handles pleasantly and is enjoyable to fly. 
Apropos of nothing at all, I like the rudder reach adjust- 
ment on Meteors, and the clear, interference-free V.H.F. 
set on this particular one. The cockpit is, of course, well 
forward in the nose and ahead of the airscrews, but I 
could not hear any noise that could be definitely traced 
to the airscrews, nor. was the machine appreciably noisier 
than a pure-jet machine. What did give a clue to the 
presence of something other than two Derwents was the 
slight vibration—a sort of tickle through the seat—which 
could be felt clearly at all r.p.m. This was similar to the 
sensation in a piston-engined machine; however, the 
absence of exhaust noise is much more important, and it 
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seems that from the point of view of passenger comfort 
in an airliner, there will be little to choose between pure 
jets and those driving airscrews. 

Before descending to the circuit, I decided to try out 
the individual pitch controls and to watch the effect on 
jet-pipe temperatures and r.p.m. The automatic jet-pipe 
temperature control unit was switched off. Normally all 
flying is done with the pitch levers at their gates. At full 
throttle and low altitude the engine then runs at maximum 
speed of 14,500 r.p.m. with the airscrew turning at approxi- 

-mately one-tenth of that speed (0:141:1 reduction gear 
ratio). The engine revs fall off as the throttles are closed 
back to the idling stop, and the corresponding c.s.u. mini- 
mum r.p.m. setting is assumed. The airserews do not 

constant-speed over a range of power settings as on a 

piston engine. 

Basically, the c.s.u. and throttle are linked together, 
but with a variable datum mecharism to enable the rela- 
tionship between the c.s.u. and throttle to be changed (a) 
to reduce high jet temperature at altitude, caused by baro- 
metric pressure controller creep, and (b) to feather the 
airscrew. The linkage and controls are illustrated in dia- 
grammatic form. It will be seen that in diagram B the 
datum lever is at maximum r.p.m. but the throttle lever 
has not reached the full throttle stop, and when the throttle 
lever is on the idling stop the c.s.u. lever is at a speed 
setting above the sea-level minimum r.p.m. This small 
increase in engine speed for any given throttle setting at 
altitude reduces the high jet temperature caused by the 
creep of the barometric pressure controller. 

The c.s.us, controlled by the single power levers, operate 
precisely, and the over- or under-shoot is very slight. For 
an increase in r.p.m. of, say, 1,500, the engine r.p.m. 
indicator momentarily shows an overshoot of about .200 
r.p.m. which is only about 20 r.p.m. for the airscrew. On 
the decrease, the undershoot is slightly greater, being be- 
tween 300 and 400 r.p.m:, which is still of unimportant 
proportions. 


Economy Setting 


To try out the effect of the high jet temperature, low 
r.p.m. condition, I set both units at about 11,500 r.p.m. 
with the power controls, giving an indicated speed of just 
about 300 m.p.h. at the height. The jet pipe temperatures 
were quite low at around 420 deg C. Then selecting the 
starboard engine, I coarsened pitch with the separate pitch 
lever until the jet pipe temperature rose to 650 deg. I then 
looked at the engine speed and found it reduced to 9,500 
r.p.m, and noticed also that the airspeed was building up. 

As pitch is increased with the aid of the separate pitch 
levers, the power increases as is shown by the rise in air 
speed. The extreme case occurs at approximately 10,000 
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r.p.m. at 10,o0oft with pitch levers at the gate, at which 
power the Meteor can be flown at just above the stalling 
speed of 120 m.p.h. The jet pipe temperature is below 
400 deg C. If the pitch of the two airscrews is now in- 
creased until the jet pipe temperature reaches 600 deg. C. 
the speed steadiiy increases to about 270 m.p.h. The steady 
reading of the burner pressure gauges indicates that the fuel 
flow-remains unaltered. 


Fuel Saved and Consumed 


From the efficiency and economy points of view it is best 
to operate at the highest temperature that the materials of 
the turbine can take. The effect of reducing the r.p.m. by 
2,000 was to decrease the air consumption and reduce the 
work done by the compressor. The proportion of fuel to 
air was increased, hence: the increase in jet pipe tempera- 
ture. The economy is achieved because the airscrew pitch 
is coarsened and a greater proportion of the power pro- 
duced by the turbine absorbed by it. There is the addi- 
tional slight advantage of reduced friction losses due to 
lower operating speed. 

It is, perhaps, of interest to record that during the whole 
flight, lasting 50 minutes, the starboard Trent used 93 
gallons. It took 3 gallons to start, turn round on the 
tarmac and taxy to the perimeter track 100 yards away. 
It was not possible to compare the consumptions of the 
two units as only one gallons-gone indicator was fitted. 
The possible saving in fuel, due to reduction in r.p.m. in 
return for higher turbine temperature, becomes less and 
less as full power is approached, until the normal tempera- 
ture reaches the maximum for continuous running: 650 
‘deg. Momentarily, on take-off and certain other occasions, 
the temperature touches 700 deg C without causing any ill 
effect. Conversely, as power is reduced, normal jet pipe 
temperature becomes less, and a greater difference in r.p.m. 
can be achieved without pushing the temperature ‘‘ over 
the top.’’ 

In this purely handling and effect description it is not 
intended to go further into the details of the automatic 
control units or the various over-speed and over-maximum 
temperature devices. It remains only to record that the 
Trent-Meteor was brought ‘‘ over the hedge’’ for landing 
at 125 m.p.h., and that due to the very rapid response 
of the Trents in the event of an overshoot, it is safe to 
approach for a landing with engine at low or even idling 
speed. 

Except for the very highest air speeds, the airscrew- 
turbine has many good features, very few inherent dis- 
advantages,-and most of its control problems are well on 
the way toward satisfactory solution, thanks to a great 
extent, to the timely work of the Rolls-Royce ‘company 
with their Trent-Meteor. 





To South America=-Take it Away 


director of Rolls-Royce, Ltd., will be accompanied by a 

technical assistant who will lecture on British develop- 
ment of the jet engine. They will take with them an exhibition 
Derwent V sectioned to show its internal mechanism. For ship- 
ping the unit complete with stand, a special packing case has 
been designed and built. To eliminate the consequences of cor- 
rosion by sea water and humid atmospheres this case is hermet- 
ically sealed, but in place of the usual method of soldering the 
inner metal lining, which would be unsuitable for repeated in- 
sertion and extraction, use is made of double sponge-rubber 
seals on the doors. A balloon-fabric inner envelope for the 
engine is also hermetically sealed by means of sponge-rubber as 
an extra precaution. The sturdy outer protective casing is of 
steel plate to which the slings are permanently attached. The 
weight of the packing case is slightly more than 2} tons com- 
plete with engine and auxiliary equipment which includes rails 
and four screw jacks 


QO: his tour of South America, Mr. E. W. Hives, managing 


Sealed metal container for the Derwent V on its tour. It is rubber 


sealed and pressure tested to |} Ib/sq in. 
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CASUAL COMMENTARY 


Can We Afford Air Transport ? : Long-period Over-optimism the Cause 


of Present Set-backs : 


HEN he reads, week by week, of airline.and aircratt 

V V manufacturers’ losses, the mythical man-in-the- 

street can be forgiven for wondering what is the 

matter with aviation. For wondering, in fact, whether the 

world can afford the luxury of this swift, comfortable, and 

sometimes lethal form of transport; whether something can 

have gone wrong with the trend of aircraft design; or whether 

the manufacturers and operators are offering too much for 
too little in the way of prices and fares. 

Altogether excessive fuss was, of course, made about. the 
losses incurred by our Corporations. ~Too much top hamper 
they may have, and inefficient, like all large organizations, 
.they may be—but they were expected to lose money, if not 
quite as much as all that. The real shocks are not to be 
obtained from a study of our own balance-sheets, but from 
a glance at American aviation news items. 


Here we have a country in which there is By 


A More Realistic Attitude Needed 


economic fare for the privilege of being kept airborne, as 
well as for the value of speed as such. And any aero- 
dynamicist will give you the cost, in power and fuel, of the 
first privilege. : 

If traffic cannot be found at economically sound fares, then 
timetables must be scrapped and all air journeys must he 
planned on a charter basis. It should be easy enough to 


ensure a profit if only capacity-loaded aircraft are flown over: 


definite non-stop distances. 

Of course, I know that aircraft should pay, even on an air- 
line. You have only to do a few sums to prove it. For 
example, a certain forty-seater airliner might be shown 
indisputably to cost only £100,000 in all direct operating 
charges during a flying time of 2,000 hours. If, in this 
period, it is flying with an average of only 30 seats of the 40 

filled by passengers, then, at modern cruis- 
ing speeds and the present fare-rate, the 





ample spending power, a fully developed air- 
line network over which the most perfectly 
balanced stage-lengths and schedules can be 
planned, and an industry capable of producing any kind of 
aircraft to suit domestic and world-wide needs. Yet one 
learns that the airline companies are ‘‘in the red,” and 
that some manufacturers are almost proudly claiming (no 
doubt for political reasons) financial losses of astronomical 
proportions which are expected in spite of orders running 
into values of a thousand million dollars. 

Obviously, there is something very wrong with the entire 
set-up. Part of the trouble, of course, is that wages and costs 
in general have gone up to such an extent that the originally 
quoted prices for aircraft were much too low, while the manu- 
facturers have not dared to raise these to realistic levels for 
fear of losing their orders—and, in particular, their overseas 
orders from a pauper outside world. Nevertheless, some 
orders have, inevitably, been lost, and the back logs do not 
now reach the numbers on which production plans and prices 
were originally based. Then, too, airline requirements were 
planned on traffic figures for the war years and those imme- 
diately following, during which the speed of delivery of key 
personnel and goods was vitally important. For a dozen 
reasons—not excluding the fear of sudden death—these 
traffic figures have dropped very considerably. 


Optimistic Enthusiasm 


But the real cause behind it all has been the over-optimism 
rampant in world aviation during almost the whole of the 
past thirty years. Air transport costs are not, and never will 
be, comparable with those of surface vehicles, yet year by 
year we have fooled ourselves with this talk of ‘‘ air travel 
for the masses’’ and “‘ getting the fares down to railway 
level.’’ There was a time when, using simple aircraft for 
certain specialized short-distance services, we came near io 
paying our way. But even that balance of accounts was 
largely illusory, since insufficient allowances were made for 
fleet replacements and, more important still, a very large 
proportion of the cost of ground services was being carried, 
as at present, by the taxpayer. 

No, when any enthusiastic person says, ‘‘. . . but the 
Hocus Pocus Airline Corporation certainly paid its way in 
1932 . . .’’ just ask for the balance-sheet and give it a most 
careful study. You will find lots of items missing, and it will 
be obvious, in any case, that the final credit balance of three 
and elevenpence three farthings would hardly pay for a new 
hat for the company’s coach driver. 

We must come to our senses over this flying business— 
and especially now that aircraft costs are so high. Air 
travel must be taken for what it is—a useful though extrava- 
gant means of transport—and the passenger must pay.an 


— ROBERT CARLING 


total traffic receipts will be about £280,000. 
Which means that the operator is netting 
: £180,000 in every year, from which, after 
headquarters, traffic, publicity, landing charges and all in- 
direct expenses have been deducted, there should still be 
quite enough to cover the purchase of a new aircraft after 
ten such years. But the sad thing is that it doesn’t appear 
to be true. Either the seats are not filled, or there are 
some astonishingly high costs for which no allowances are 
usually made by the optimistic promoter. We have surely 
been at it long enough now to feel certain that airline 
losses cannot always have been caused by bad luck or 
indifferent aircraft—that they must, in fact, have been 
caused by the high cost of airline operation as such. - 

So let us accept it and stop all this wishful thinking. As 
someone recently wrote, “‘ A realist is not the antonym of an 
idealist. A man may have high ideals yet be able to con- 
template resolutely the results which any action is likely to 
bring in its train.’’ Let us retain our belief in the value of 
air transport, as such, while facing the uncomfortable facts 
with realism. 


World-wide Proving Flights 


Which brings us to another matter over which realistic 
thinking is needed. Because of our own particular 
geographical position and climate, new British civil aircraft 
have not previously been given a sufficiently thorough testing 
before being shipped or flown to operators in less temperate 
parts of the world. Troubles which would not be met 
during the most intensive testing in our own climate have 
appeared as soon as the aircraft have been put into service 
elsewhere. The industry is fully aware of this, but it is diffi- 
cult to see how the problem can be satisfactorily solved. 

It is obvious that, unless the cost is spread over a very large 
number of production aircraft, a manufacturer cannot afford 
to organize and carry out an intensive long-period series of 
proving flights all over the world. Such a series of flights 
will, if they are to be properly done, be quite expensive. 

The obvious thing, perhaps, would be to hand over such 
development work to the R.A.F., but the manufacturer 
might not like thus to lose sight of this prototype, and, 
without the necessary personal interest, it would be too much 
to expect the R.A.F. to put into such proving flights all the 
effort that is necessary. One can well imagine the apoplectic 
anger of a really keen factory experimental team on finding 
that their prototype, far from being intensively flown, is 
sitting somewhere quietly on the ground. — 

For any firm with a production expectation of tens rather 
than of hundreds, the position is especially difficult. Air- 
craft in this category are likely to be large and expensive 
to operate, yet the type will probably be all the more in need 
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of intensive development flying over intended routes. 


Some means, therefore, must be found of subsidizing the - 


trials, which could then be handed over to manufacturer- 
chosen teams of flying and engineering personnel, who would 
understand the full urgency and the importance of the work. 
In short, a proving contract must, in future, be considered 
to be as essential as any other protatype contract—indeed, it 
should be an automatic consequence of a successful develop- 
ment of C. of A. standard. 
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So that the cost would not necessarily fall on the taxpayer, 
it should be possible to come to some arrangement whereby 
the manufacturer paid a proportion of the total bill. This 
proportion would be added, as a certain fixed amount, to the 
price of each aircraft. Then, if only five were sold, his 
total contribution to the cost would be small, but if a hundred 
were sold he might, in fact, be paying for the entire per- 
formance—and that part of the business of aviation, at least, 
would be “‘ flying by itself.’’ 


NAVAL AVIATION 


Points from the Debate 


FT HERE follow items having some air interest, culled from 

T the debate on the Navy Estimates in the House of 

Commons on March 8th. 

Mr. JoHn DuGpate, Parliamentary and Financial Secretary 
to the Admiralty, said that by September of this year, in 
addition to 4 battleships, 17 cruisers, 34 submarines, 52 
destroyers and 43. frigates in commission, we should have 3 
fleet carriers and 5 light fleet carriers.. These were quite apart 
from the reserve fleet. The 3rd Aircraft Carrier Squadron would 
probably take part in a Home Fleet cruise to the West Indies 
this autumn. Twelve carriers were now under construction, 
and work was actually proceeding on 8 of them. It was hoped 
to complete a fleet carrier in 1949 and to launch an additional 
light carrier this year. The newest fleet carrier, the Ark Royal, 
would have a displacement of 36,800 tons, compared with the 
23,000 tons of the Illustrious. 

When fully developed, the helicopter might prove of some 
value in connection with various aspects of Naval work. Mr. 
Dugdale described a flight in a helicopter for the benefit of 
Members. Such: machines, he said, had only one drawback: 
after landing, if there was a high wind, they were apt suddenly 
to turn over very slowly, a process which was not conducive 
to a very dignified arrival on the part of important personages. 

A substantial part of our research was devoted to the effects 
of the atom bomb. The question of the protection of the 
crew against the heat and radioactive effects was particularly 
important. 

The gas turbine engine, if successful, might well revolutionize 
the whole of Naval warfare, and might have a very big effect 
upon merchant shipping. 

Mr. Dugdale referred to the work of the Anti-Submarine 
Training School at Londonderry. This was a joint enterprise 
where the Navy and the R.A.F. worked together in perfect 
co-operation under the joint command of a Naval Captain and 
a Group Captain, R.A.F. Besides work on problems on the 
tactical table, officers and men from the Navy and the R.A.F. 
were trained to take part on and under the sea, and in the air 
over the sea, in realisic exercises designed to give them the 
best possible practice in the finding, hunting and destroying 
of submarines. x 

Naval aviation kept many thousands of men permanently 
shore-based and unable to take part in manning the sea-going 
fleet. They played a vital part in.enabling our Naval aircraft 
to take the air, and we must have them shore-based. 

Mr. CHURCHILL asked what was the total Naval Aviation 
force and drew the reply from Mr. Dugdale that it was bound 
to fluctuate, but that it was approximately between one-quarter 
and one-third of the Royal Navy. In reply to another ques- 
tion from Mr. Churchill, Mr. Dugdale said that the number was 
something like one-quarter of 145,000. Mr. Dugdale could 
not state the exact number of operational squadrons. This 
depended upon the number of carriers commissioned from 
time to time. 


Carrier Manning 


Mr. ALEXANDER Said that a fleet aircraft carrier before the 
war took a thousand men. Today, with all the extra things to 
be done in it, it took 1,400 men—an increase of 40 per cent. 

CapTaIn MarspDEN drew attention to the history of the air- 
craft carrier Venerable. The Financial Secretary to the 
Admiralty was asked as long ago as last July what was to 
happen to this ship, and. if she was being disposed of. No satis- 
factory answer was forthcoming. Last November a picture 
appeared in the Dutch papers of the Venerable, and she was 
described as an ex-British Naval ship to be turned over to the 
Dutch Navy. It was not until December that that was more 
or less admitted by the Financial Secretary. Now, in the 
White Paper, amongst the trairfing and experimental ships, 


on the Navy Estimates 


the Venerable was listed once more. There was a little foot- 
note saying that she would be transferred to the Royal Nether- 
lands Navy. Was the reason for listing her simply that of 
having another name in the list, to make it sound a little 
better and a little stronger? Then there was the question of 
the Glory. She was to be operational, but there was a little 
footnote to say ‘‘date uncertain.’’ Was it not deceiving the 
public and the House to put things down in this manner? 

Mr. ALEXANDER replied that when Captain Marsden was on 
the Naval staff at Newcastle, if a ship’s operational date were 
marked ‘‘uncertain’’ he might still have had it ready in a 
week or two. Captain Marsden let it go at that. 

Major VERNON said that the Americans were already making 
big ships to fire rockets and which could not carry big guns at 
all. He also mentioned the self-directing missile which fol- 
lowed its own echo and so arrived at its target, even if the 
target were moving during the course of the missile’s flight, 
and the directed missile, which, in its passage, could receive 
radio messages to deflect it. All these things affected the 
structure and components of the Navy. 


Experiment and Production 


CoMMANDER NoBLE. mentioned the new American rocket, the 
Aerobee, which in its trials attained a height of 78 miles and 
a speed of 3,000 m.p.h. It might well be that in a few weeks 
it would go higher and faster, and in a few years higher and 
faster still, but sooner or later the U.S. Naval authorities 
would have to put it into production and take the risk of future 
improvement. - 

Mr. PaGet said that the ‘‘ surface job’’ would become more 
and more an air responsibility, and a land-based air responsi- 
bility at that, as we increased the range of our-aircraft and 
the effectiveness of our radar detection. 

It seemed to Mr. AusTIN that there had been a large number 
of accidents which need not have happened if closer attention 
had been paid to safety. When a carrier squadron was exer- 
cising off Australia last summer a series of most serious acci- 
dents occurred. On July 2oth there was a collision between 
two Fireflies from H.M.S. Theseus when flying in formation. 
Both aircraft crashed into the sea. On the same day, a Seafire, 
when landing on H.M.S. Theseus, entered the safety barrier 
and killed an aircraft handler. A Seafire, when landing on 
H.M.S. Glory, cleared the barriers and crashed into aircraft 
parked on deck, damaging six other aircraft, killing one rating 
and injuring another. In all, three officers and three ratings 
lost their lives in those accidents and one other rating was 
slightly injured. Three Seafires and four Fireflies were written 
off, one Seafire and two Fireflies were heavily damaged, and 
one Firefly was slightly damaged. Mr. Austin admitted 
that this was an exceptionally serious chain of accidents, hap- 
pening in one day, but it seemed obvious that the accidents 
were due to the fact that there had not been enough flying 
training. 

It was suggested by Mr. Austin that a sufficient amount 
of flying training must be given to men engaged in the hazard- 
ous operation of landing an aircraft aboard a carrier. 


MODEL FLYERS HIT 


SERIOUS blow has been dealt. the model flying clubs by 

the decision not to allot balsa wood for model-making 
purposes. This is the predominant material in flying models, 
of which something like 300;000 are built annually. The 
amount used in each is, however, insignificant, and unless the 
powers relent it will be almost impossible for British model 
flyers to compete abroad. At home, the absence of balsa will, 
among other things, handicap competitors for the cup recently 
offered by Her Majesty the Queen. 
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DE HAVILLAND EXPORT EXPANSION 

b Sec Government factory at Broughton, Cheshire, at present 

completing a Ministry of Supply contract for the supply 
of aluminium pre-fabricated houses, has been allocated to de 
Havilland’s. The area of this plant is about one million square 
feet, approximately the same as that of the de Havilland 
factory at Hatfield, where although every effort has been made 
to achieve the highest and most efficient production, increasing 
orders for both military and civil aircraft including export 
orders to the value of £10 million have created a long waiting 
list. This, it is hoped, will be cleared by the additional pro- 
duction at the new factory. Among the export orders there is 
one for four Vampires for the Royal Norwegian Air Force. The 
Norwegians are following the example of the Swedish Air Force, 
who ordered Vampires in 1946, and following their successful 
operation, including squadron service within the Arctic circle, 
placed a substantial repeat order. The Swiss government has 
adopted a similar policy, having ordered four aircraft to start 
with and after a year’s successful operation from: small air- 
fields in mountainous country—for which the excellent take- 
off and manceuvrability of the Vampire were ideally suitable— 
placed a contract for a further 75 Vampires. The Vampire 
and its de Havilland Goblin engine is developing rapidly in 
all aspects of performance, and the aircraft to be delivered to 
Norway embody the latest improvements resulting from experi- 
ence of the operation of this type in many parts of the world. 


NEW BS.A.A. EXECUTIVE 


A COMMODORE H. G. BRACKLEY, at present Special 
Assistant tothe Chairman of B.O.A.C., will probably be 
appointed this week to the Board of B.S.A.A. and to be chief 
executive. After service in the 1914-18 war in the R.N.A.S. and 
later in the R.A.F., Air Commodore Brackley became chief pilot 
for Handley Page in 1920. In 1924 he transferred to Imperial 
Airways and between the wars took part in nearly all survey 
flights of British overseas air routes. During the last war he was 
S.A.S.O. of Coastal and Transport Commands. More recently 
he was associated closely with the highly successful air 
evacuation of ‘Pakistan and India. 


LA.T.A, LONDON MEETING 


ee Tuesday, March 16th, the Government Forms sub-com- 
mittee of the I.A.T.A. Traffic Committee met in London 
to review the progress made in reducing documentation and 
simplifying procedure for customs and immigration. The com- 
mittee will also discuss plans for the I.A.T.A. participation 
in the I.C.A.O. Facilitation Division meeting at Geneva on 
May 17th. I.C.A.O. has recommended reforms in documenta- 
tion to member governments and I.A.T.A. has formed regional 
panels to explain the necessity of such reforms to the govern- 
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pointment: 
G.A.P.A.N. 
Activities: 


B.G.A. Appeal 


CASUAL VISITOR : A Swiss- 
air DC-4 framed by a 
Dakota undercarriage at 
Northolt airport. When the 
Kloten airport at Zurich is 
opened on June 14th a daily 
Zurich-London service will 
start with DC-4 aircraft 
by the Swiss airline. A 
Swissair Dakota service flies 
three times weekly between 
Geneva and London. 


ments concerned and to exert every effort to obtain action. 
Chairman of the committee is Huxley H. Galbraith, of 
P.A.W.A., the B.O.A.C. representative.is Mr. W. Bray, and 
Mr. Lionel E. Webb will represent B.E-A.C. 


AIRPORT PUBLIC ENCLOSURES 


f igpaersegrd AIRPORT. public enclosure will open on March 
24th, the Wednesday before Easter. As during last year 
there will be a running commentary through loudspeakers 
describing activity at the airport, and tea and refreshments 
will be available. Prestwick airport will open on March 26th, 
and others will follow within a short time. There’ will’ be 
public enclosures at the following civil airfields during the 
coming summer: Aberdeen, Belfast (Nutts Corner), Blackpool, 
Bristol (Whitchurch), Cardiff, Croydon, Liverpool, “London 
Airport, Northolt, Prestwick, Renfrew, Shoreham, Weston- 
super-Mare, Yeadon, and at Gatwick if the work is com- 
pleted in time. Joy flights will be possible at Blackpool, 
Croydon and Northolt, and also, if present plans mature, at 
Gatwick, London Airport, Weston-super-Mare, Yeadon and 
Shoreham. At Northolt, Blackpool and London Airport there 
will be displays of model aircraft, which will be for sale. 


GAP.A.N. GOSSIP EVENING 


Wik truly practical understanding the Guild of Air Pilots 
and Air. Navigators has booked a private room and bar 
at the ‘‘ Golden Lion,’’ King Street, St. James’s, London, for 
Friday, March 19, from 1800 hours onwards, in the hope 
that members, with any guests who are eligible for member- 
ship of the Guild, will gather to talk aviation. Very rightly 
the Court have felt that members should meet more often, and 
if this informal gathering is a success then it will become 
a monthly event. The Guild’s annual party will be held on 
Thursday, April 8th, at 1800 hours, in Londonderry House, 
after the annual general meeting, which commences at 1700 
hours. The.party will be informal and will take place in the 
ballroom, where refreshments of all kinds will be available. 
Each member will be charged 7s 6d and no official guests 
are being invited. The Court do not wish to be notified of 
attendance in advance and members are asked to pay their 
subscription during the evening. 


AIRPORT MOVEMENTS 


IGURES for the first month of 1948 show that 24,948 

passengers used London -Airport on regular scheduled 
servites. During the month 945 aircraft landed and 958 took 
off, and the mail carried weighed 701,574 lb and freight 
weighed 1,146,194' Ib. At Northolt on scheduled services 
183023 passengers travelled involving 695 aircraft arrivals and 
700 departures. Mail and ftteight carried weighed 151,967 Ib 
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Total E.H.P.-1590. 


Diameter-28 inches. 


Weight-1095 Ibs. 
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driven aircraft. In the Mamba engine 

the companion alloy, Nimonic 75, is also 

“ used for inlet guide vanes, flame tubes 

and components, exhaust cones, the primary 
air-heater tube and stator blade dowel pins. gai /, 


The stator ring castings are of Inconel. : 


@ ‘“Nimonic 80’, “ Nimonic 75’ and “Inconel ® 
are Registered Trade Marks. 
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At London Airport the total 
pamber of aircraft movements, including diversion traffic, 
charter, test, training and joy flights amounted to 1,354 
arrivals and 1,357 departures. At Northolt there were 958 
arrivals and 954 departures. Figures for other State-controlled 
airports in the U.K. for the month of January are as follows: — 


Passengers Aircraft Movements 

e Arr. Dep. 
Aldermaston $3 — Sa 1,093. .* 1,096 
Prestwick .. Y .. 1,446 ve 430 430 
Southampton (Eastleigh) .. 41,209 he 428 429 
Renfrew. : : -+ 4:979 ate 393 393 
Ctoydon ats Sees ~ as 381 401 
Liverpool (Speke) _ 0 /- gyO63 ie 349 .- 348 
Edinburgh (Turnhouse) .. 604 rae 347 346 
Gatwick ae “S es —_ Ae 338 326 
Manchester (Ringway) -- 2,695 < 296 297 
Hurn is i xs — aes 282 280 
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INSTRUCTIONAL GLIDING CONTESTS 


HE British Gliding Association, Redhill Aerodrome, is 

appealing to all those interested in furthering British 
aviation in general and gliding in particular, for assistance in 
raising sufficient funds to equip and support a British Team 
for the International Gliding Contests, 1948. These are to be 
held at Samedan (St. Moritz) between July roth and 31st. 
The cost of the British expedition is estimated around £3,000 
towards which the Royal Aero Club’s Aviation Activities Fund 
is contributing £500. To promote British aviation exports it 
is desirable that a first class British team should be properly 
equipped and sent out at least 10 days before the contest 
opens, for practice in the actual surroundings and conditions 
of this exactirz competition. Strong opposition is expected 
from Switzerland. France, Sweden and many other countries. 
The pilots selected for the British team are: Philip Wills, 
O.B.E., senior pilot, the present holder of the British height 
and goal records; Christopher Nicholson, Charles Wingfield and 
Lorne Welch, all of whom hold several British records. Reserve 
pilots are: D. F. Grieg, Ron Claudi, F/O. Forbes and R. A 
Pressland. 


BREVITIES 


B.E.A. will introduce increased services on interna] routes 
during the summer, many of which will come into force on 
April 18th and others on May 31st 

* * * 

American Overseas: Airlines has moved its European execu- 

tive offices to 15, Hill Street, Berkeley Square, London, W.1. 
* * * 


An agreement providing for an extension of mutual air trans- 
port has been signed between Czechoslovakia and Yugoslavia. 
* * * 

Last week-end the first Air-India International Constellation 
passed ‘through London Airport on the delivery flight from 
Lockheed’s, California, to the A.I.I. main base at Bombay. 

* * * 

‘Negotiations for the leasing of K.L.M. aircraft to C.S.A., the 
Czechoslovakian airline, have broken down ‘‘for purely com- 
mercial reasons.’’ ‘The negotiations will not be reopened. 





DIPLOMATIC TOUCH :. G/C. Christopher Clarkson, A.F.C., the 
newly appointed British Civil Air Attaché to the United States, 


recently flew in the prototype Ambassador. He is seen talking 


with. Mr. G. B. S. Errington (left), the Airspeed chief test pilot. 


Soviet Civil Airways have opened a new service from Moscow 
through Stalingrad and Baku to Askabad. The route will 
later be flown: with ‘Ilyushin-12s and the flight will take 11 
hours, which compares with a fast train journey of six days 
over the same route. 

‘ * * + 

On March 6th the thousandth Atlantic crossing was made by 
British South American Airways. The Corporation have 
decided to discontinue for the time being the showing of films 
-in the air. Although it was found to be a success, the A-.R.B 
require certain internal structural altcrations to be made which 
cannot be completed at the present time. 

* * * 

A special training school for seaplane pilots and other crew 
members of D.N.L. has been established at Sola, and special 
experimental and training flights are being made with Ju 52s 
on floats and Sandringham Mk. VIs in preparation for the 
opening of the Norwegian service to the North, which opens 
on April roth 
. * * 

Australian National Airways and Ansett Airways have been 
informed by the Australian Department of Civil Aviation that 
route charges amounting to {96,000 must be paid. A.N:A 
should pay {14,000 and Ansett’s {2,000 monthly. The private 
companies contend that the charges were made illegally and 
they consequently refuse to pay. 


* * * 

During the summer the E.-W. runway at Sola airport. 
Stavanger, will be extended to 2,790 yards and a new N.-S. 
runway of the same length and 98 yards wide will be ready 
before the end of the year. This will allow the airport to 
take all types of aircraft at present.in use. I.L.S. will be 
installed this year, and in 1949 G.C.A. and an omnidirectional 
range will be added. 


* * * 

With modifications which are said to have cost the Douglas 
Aircraft Company more than £750,000, DC-6 transports are 
resuming services. The A.O.A. service between New York 
and California was one of the first to be re-established since 
the aircraft were grounded more than four months ago. Modi- 
fications have been made to prevent fuel overflow being sucked 
into the cabin heating system. ~ 


* * * 

From April 18th K.L.M. will fly more than eight scheduled 
services a day out of London including a night service to 
Amsterdam and Rome. An air service between Glasgow ani 
Amsterdam will be introduced during the summer to supple- 
ment the Constellation services which pass through Prestwick. 
On the Continent a weekly service to Munich will be opened 
in April and a service twice a week will fly to Athens and once 
a week to Istanbul, Baghdad and Teheran. 


* * * 

Sir Ben Lockspeiser, chief scientist to the Ministry of Supply, 
is leading the U.K. delegation at the first meeting of the 
Commonwealth Advisory Aeronautical Research Council to be 
held in Australia during April. Sir Ben will also discuss 
matters relating to defence with” the Australian and New 
Zealand Governments. The delegation will include Mr 
W. G. A. Perring, director,” R.A.E.; Mr. A. Fage, N.P.L.; 
Professor A. R. Collar, Bristol University ; Mr. H. B. Howard, 
assistant director of research and development, M.o.S.; Mr. 
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G. C. Ashworth, administrative assistant to 
Sir Ben Lockspeiser, and, Mr. R..W. Gandy, 
secretary to the delegation. Professor A. V. 
Stephens, . Professor of. Aeronautics at 
Sydney University, is chairman of the 
Council. . Sir Ben left London Airport for 
Sydney on March toth. 
* * * 

During the two years that they have been 
on airline operations Constellations have 
completed over 250,000 hours’ flying. Up to 
February last over 2,000 million passenger 
miles had been recorded and’. four million 
passenger miles are added-daily to this total 
by the 123 Constellations now _ being 
operated by 14 airlines. 

* * * 

An agreement has been signed between 
B.O.A.C. and United Air Lines linking this 
American operator’s routes in the U.S.A. 
with those of B.O.A.C. Under this agree- 
ment travellers may arrange reservations 
and passages from any of the 75 cities 
served by United Air Lines to points served 
by B.O.A.C. in Europe, Asia, Africa and 
Australia. 

* * * 

French. charter companies flying Hali- 
fax freighters are finding them very eco- 
nomical to operate. Aero Cargo, using this 
type between Lyons and Algiers, can make a 
reduction of 50 per cent in cargo rates compared with charges 
when operating JU52s. Socotra, another French operator of 
Halifaxes, who carry freight and passengers, find air transport 
of silk cheaper than sea transport. 

* 


* * 
Mr. T. W. Brooke-Smith has been appointed chief test pilot 
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for the American Navy seats 92 passengers. 
passengers in troop-type seats can be carried on the lower deck. The top of the _ 
connecting spiral staircase can be seen halfway down the cabin. 


‘MarRcH I8TH, 1948 





AMERICAN GIANT: The -upper..deck of the Constitution furnished as a transport 


Heavy cargo or 76 additional 


of Short Brothers and Harland, Ltd., succeeding Mr. H. L. 
Piper, who has refired after 14 years’ service with the com- 
pany. 
the Mayo-Composite aircraft. Mr. Brooke-Smith joined Shorts 
in 1942; he will be assisted by S/L. J. S. Booth, D.F.C. and 
bar, who joined the company in 1947. 


FROM THE CLUBS 


TUDENTS of Liverpool University have formed their own 
Aero club, and fly at Hooton, Cheshire. They are the first 
university in the North of England to form a flying club. 
* aa 


* 

The second Annual United Flying Club’s Ball is to take 
place at the Dorchester Hotel, Park Lane, W.1, on Friday, 
April 30th. There will be dancing from 9 p.m. to 2 a.m., 
with a cabaret and buffet supper. The price of tickets is two 
guineas each. Lord and Lady Nathan, Sir Arnold and Lady 
Overton, and Mr. and Mrs. G. S. Lindgren have accepted 
invitations to attend. The proceeds of the ball will go to the 
1948 fighting fund of the Association of British Aero Clubs. 

* 


* * 

Members of. the London Aeroplane Club logged 91 hours’ 
flying during February; Mr. Cox and Mr. Keen performed 
their first solo flights. Seven members completed their ‘‘A’’ 
licence tests and several more will soon be ready to undertake 
them. Most of the club machines have been overhauled during 
the winter and efforts are being made to have the whole fleet 
available by the spring. At the moment three of the four 
Tiger Moths and one Hornet Moth are flying and overhauls 
of another of each type will soon be completed. 

* 


* * 

Mr. Douglas Allison is now manager and chief flying instruc- 
tor of the Yorkshire Aeroplane Club and is residing at the club- 
house at Lennerton Lodge. On February 25th more than 40 
members attended a talk by Mr. J. Taylor, head of the Shell 
Aviation Department, on ‘‘ Arctic Flying.’’ The last ‘lecture 
on the programme, on ‘‘ Meteorology,’’ will be given by, Mr. 
A. J. Macdonald at t900 hours on March 6th, and‘on April 7th 
in the evening a film entitled ‘‘ How an Aeroplane Flies,’’ made 
by the Shell Film Unit, will be shown: in the ‘clubhouse. 
Members are reminded that reduced rates for’ flying will only 
remain in operation until the end of March: “Mr: 'C. P. Rigby 
has done his first solo in the club’s new Proctor I. 


* * * 
In the eleven months during which the Southend Municipal 
Flying School has been operating 1,800 hours’ flying has been 
done. For the first two months the fleet consisted of two 


Austers and a Tiger Moth; another Auster was added at the 
end of May. since when four aircraft have been in use. 


The 


« surrender ceremonies, 


new ‘“‘A’’ licencés obtained number 22, while nine pre-war 
members have renewed theirs; 18 ex-service members have 
taken out ‘‘A’’ licences and 11 are flying solo in preparation 
for their tests; 30 members are undergoing ab initio instruc- 
tion. A number of people are waiting to begin their flying 
tuition as the days get longer and the weather improves. The 


fact that there is no entrance fee or subscription has attracted ~ 


many who only wish to do a limited amount of flying or who 
wish to renew their ‘‘B’’ licences. The school’s Austers are 
available for night flying and ten aspirants to ‘‘B’”’ licences 
have performed their qualifying night solo. -Good progress is 
reported -with: the, V:H.F.~ installation; the ground sets are 
ready ‘and*trials will shortly be undertaken with the airborne 
equipment. : "eho 


* * * 


The’ Northamptonshire Aero Club completed more than 400 
hours’ flying and gained 147 members during 1947.. Captain 
H. Duncan Davis gave an assurance at the annual general 
meeting on February 26th that, despite present difficulties and 
Jack of official support, the club will carry on as enthusiastically 
as in the past.- Following the meeting Mr. William Courtenay 
gave a talk and film show entitled ‘‘In Occupied Japan.’’ The 
film. included ‘‘shots’’ of the airborne landings in Japan, the 
and the atom-bomb devastation at 
Hiroshima and Nagasaki. Membership continues to increase 
and a busy flying season is anticipated. 

* ae + 

One of the members of the Weston Aero Club has recently 
been flying from Weston-super-Mare to Wisbech and back on 
business. One first solo flight was undertaken last month and 
two members .took their ‘‘A’’ licence tests. On the social 
side the weekly film shows have become very popular. On 
February 7th Mr. R. Hafner, who is in charge of Bristol’s 
helicopter department, gave a lecture on the History and 
Development of the Helicopter, illustrated by a series of films. 
On Sunday, February 29th, the weather was good for the visit 
of a Newbury Eon which was of great interest to members, 
some of whom flew the machine and for a number of these it 
was the first experience of a tricycle undercarriage; a film show 
was put on in the evening. 


Mr. Piper played a notable part in the flying trials of 
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The ¢hoitge of experience 





The de ‘Havilland propeller 
fitted to the Armstrong Siddeley - 
Mamba is the first “specifically 
denignied to meet the new and 
exacting requirements -of the 


turbine engine 
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Avro Lancaster with Armstrong - Siddeley 
Mamba turbine of 1010 s.h.p. installed in nose. 


DE HAVILLAND LIGHT-WEIGHT PROPELLERS 


FOR GAS TURBINE INSTALLATIONS 
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The Charman CS Directors of 





ARMSTRONG SIDDELEY MOTORS LIMITED 





would like to EXDYESS 








to their employers and to ther many suppliers their 
sincere gratitude for the oan 
that bas helped to make 
the Mamba 
so important a contribution to 
British aero engine 


development 
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. - - @ sea-change. Into something rich and strange.” 


PROTOTYPE of the de Havilland Sea Hornet N.F.21, flown by Mr. Geoffrey Pike, D.H. Experimental Test 
Pilot, was joined on a flight from Hatfield by a Dove carrying L. W. McLaren, Flight’s photographer, 
who secured these appealing studies. This recent mark of Sea Hornet can. be employed for high-speed 
reconnaissance, or “‘strike navigator’’ duties, and is characterised by a formidable “‘beak’’ (containing a 
radar scanner); a rear cockpit; and flame dampers over the exhausts of the Rolls-Royce Merlin engines. 
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MAMBA UNMASKED 


First Complete Description of Armstrong Siddeley’s Small Airscrew Turbine 


ERY few aircraft engines have suceeded in exciting 

and sustaining so much interest from the time of 

their first announcement as has the Mamba. Whether 
it is the neat and compact nature of this little unit which 
endears it to the aircraft industry, or the fact that it seems 
to bear out in part the early optimistic predictions and fond 
hopes that the advent of the aircraft gas turbine had 
opened up possibilities of pocket-sized featherweight power 
plants of exceptional power, there is no doubt that the 
Mamba is very popular with both the industry and operators, 
and for its parent technicians, the object of real affection. 

Simplicity of layout and external appearance are 
admittedly features of this promising small Armstrong 
Siddeley design, but that should not be taken to imply that 
internal design is simple, or, more particularly, that detailed 
design has been perfected with less effort than is demanded 
for a larger unit. Success so far achieved with the Mamba 
has been gained in the usual hard way, and if development 
has been rapid since 1945, when the design was commenced, 
and April, 1946, when an engine first ran, this is due to an 
enterprising design.staff, untiring enthusiasm on the part of 
all hands, and the company’s long experience with many 
types of aircraft engines, with compressors and with the 
earlier gas turbines. The company would also be the first 
to acknowledge help received from the R.A.E. and certain 
other firms in the industry. 

There are at present under development two appreciably 
different marks of Mamba, one for installation in the two 
military trainers, the Balliol and Athena, and the other for 
civil application. It is the civil Mamba, series A.S.M.1, 
with which we are here concerned, and the main differences 
between this unit and the type at present undergoing flight 
development in the Mambalanc (and also installed in the 
prototype turbine trainers) are as follows : 


(1) The whole reduction gear, including torquemeter, 
is of different design. 

(2) Combustion chambers are of completely different 
type. 

(3) Engine mounting lugs, integral parts of the centre 
section casting, are modified and extended to suit a 
common mounting with the Dart engine for the trainers. 


(4) Aircraft and engine accessories, their drives and 
their grouping, are different. 


Development of the trainer unit is more advanced, but 
the civil engine, in so far as it is different, is in most respects 
of later conception. The civil A.S.M.1 installation was being 
prepared for the Viscount, but work is proceeding on an 
‘Apollo installation and one for the Marathon in which the 
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engine has to be fitted upside down—a requirement which 
scarcely affects a gas turbine such as the Mamba. It is 
possible, incidentally, that a Marathon will be used for 
flight development of the civil Mamba. 

It has recently become possible to describe the design 
and components of this smallest airscrew turbine in detail, 
and although development continues, it may be assumed 
that no more major changes are to be expected except, 
perhaps, in the combustion chambers. Of the two current 
types, the trainer Mamba carries one produced by Lucas 
showing the now familiar characteristics of that company’s 
design, while the civil engine at present has entirely different 
vaporising type chambers developed by the Armstrong 
Siddeley company. To date, a total of well over 2,000 hours 
development running has been completed. 

To summarise the Mamba’s main characteristics, it may 
be said that a ten-stage axial-flow compressor supplies air to 
six combustion chambers feeding a two-stage turbine. The 
turbine drives the compressor direct, and an airscrew 
through epicyclic reduction gearing. The air passes straight 
through the engine from an annular intake around the air- 
screw spinner into the compressor, the exit of which lines up 
with the combustion chamber manifold (centre casting) 
Thus the unit necessarily has long, slim lines, and the overall 
diameter has in fact been kept down to only 27in. For 
a power output of 1,010 s.h.p. plus 307 Ib. thrust (static) the 
dry weight of 760 Ib. is very creditable. 

It is noteworthy in passing that, as might be expected, the 
majority of troubles encountered during early development 
were attributable to the reduction gear and the high- 
frequency vibrations for which it was principally responsible. 
Unprecedented manifestations were experienced, such as 
the falling-off due to fatigue of tabs on locking washers; 
this after quite short periods of running. More important 
were the failures of particularly rugged gear-box com- 
ponents. Much more is now known about the shape of gear- 
tooth profiles and of the meshing frequency vibrations which 
were at the root of the trouble, and judging from the present 
solidarity of gears and their carriers, these parts may later 
offer an opportunity to reduce still further the weight of 
the Mamba. 

Names of components in this entirely new type of airscrew 
turbine might tend to be confusing. Attention is, therefore, 
drawn to the special key diagram below. 


Compressor 


Not only is it logical to start with a description of the 
compressor,- but also it happens to be one of the most 
interesting units, both from the design and constructional 
view-points. Upon the 
i efficiency of the com- 
IRBINE FEED TURBINE 

MANIFOLD ST 
the power output and 
specific consumption of 
the whole unit. The 
Mamba compressor is 
designed for a 5 : 1 com- 
pression ratio, and this 
has been achieved in ten 
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stages (the earlier A.S.X. design has fourteen for the same 
ratio). At full speed this represents a temperature rise of 
over 20 degrees per stage. 

Diffusing is commenced at the seventh stage, and the air 
flow begins to be slowed down from about 450 to 300 ft. per 
second. The blades (R.R.57) are described as of medium- 
stagger design, which indicates suitability for high rotational 
speed and the use of small blade camber. Low-staggered 
blading calls for high blade camber and vice versa. Purely 
from the constructional point of view, high camber is 
desirable for longer blade designs to give stiffness. 

Critical factors in their effect on efficiency are the outlet 
angle of the blades and their tip clearance.’ Accuracy of 
blade leading-edge profile is slightly less important, and it 
is fortunate that slight irregularities of the blade bases and 
at the roots, which cannot be of aerofoil section, are in the 
boundary layer and do not have an appreciable effect on 
compressor efficiency. 

The Mamba’s medium-stagger design is very compact and 
offers a number of advantages. High rotational speed, among 
other things, enables a smaller-diameter turbine to be used, 
with the accompanying advantages of reduced engine 
diameter and weight. 

In construction, the Mamba combined drum and disc- 
type compressor is unique, each stage of blading being 
riveted between the rims of a pair of steel discs shrunk onto 
the inner rotor drum, which is made of either steel or dural. 
Dural construction is still experimental, but if adopted it 
will bring about a 10 lb. weight saving. The pairs of steel 
discs give a triangulated support to the blades, and all are 
dogged together to help carry the mechanical drive through 
the rotor assembly. Stationary shroud rings were originally 
carried by the stator blades, but this gave inefficient sealing, 
and they are now machined rings, spigot located, carried 
between the pairs of steel discs and lodging under the blade 
roots. For details of construction reference should be made 
to the accompanying drawing. The main virtues of this 
method of construction are lightness and stiffness. 

- The compressor stator casing is split longitudinally, and 
the stator blades are dovetailed into blade rings and 
retained by the spacer rings, which also form the shrouds 
for the rotor blades. 

Bolted to the compressor rotor are the front main shaft 
(also called front bearing sleeve) and the rear shaft, which 
also carries the thrust-equaliser rotor and radial pressure- 
seal labyrinth. 

Each compressor stage is balanced as a unit before 
assembly and later the complete compressor rotor is again 
balanced. Balancing bolts are provided on the front main 
shaft flange, and a balance. weight is dovetailed into an 
annular groove, on the thrust-equaliser rotor. 

To lessen side loads on the main thrust bearing, the 
forward thrust in the compressor must be balanced at least 
in part. A thrust-equaliser rotor is, therefore, provided at 
the downstream end of the compressor rotor. This is subject, 
at maximum engine speed, to full outlet pressure (atmosphere 
x 5) on its front face and atmospheric pressure on the rear 
face. Its size was reduced when helical reduction gears were 
fitted, because these produced rearward thrust on the 
compressor shaft. Additionally, the rotor has also been 
made lighter since a method was found of applying the 
sealing strips to the stationary internal component of the 
labyrinth. 


The Turbine 

A two-stage turbine drives the compressor direct, and 
through reduction gearing, the airscrew. The blades are 
mounted on two separate discs (material, Jessops G.18.B), 
which are interconnected by means of an 8-in. diameter 
Hirth coupling. The two discs are carried on a single turbine 
stub shaft bolted to the front, or first-stage, disc. The Hirth 
coupling depends upon the engagement of two rings of 
axially-disposed Vee-form teeth. They give both drive and 
location and are held in engagement by a large clamping 
bolt which passes through from the rear disc centre to the 
abutment face in the rear main shaft. It is noteworthy that 
a crimping lockwasher is used for this bolt in place of the 


Main moving assembly 
comprising axial-flow 
compressor, two-stage 
turbine and their shafts. 
(Right) Compressor stator 
casing split open to 
show ten stages of blad- 
ing and final ring of 
straightener blades. 


Details of the compressor and 
blade anchorage. Left. are 
stator blades, above, the 
combined drum and disc rotor 
construction with eagh stage 
of blading riveted between 
dogged pairs of steel discs. 


more usual tab washer. The turbine blades were originally 
riveted to their discs, but more recently the familiar fir-tree 
attachment has been adopted, with a small but important 
variation : the slots are cut helically in the disc periphery 
so that the blade roots shall be at right angles to the force 
exerted on them by the gas flow. The rear turbine disc 
carries a balancing screw. 

Static parts of the turbine are of conventional design, and 


(Lower i view of the turbine feed 
manifold, link mounting which per- 
mits expansion in the man 
shown in the small diagram on the right. 
(Below) First and second turbine 
wheels and their Hirth coupling. A large 
hollow clamping bolt passing through 
their centres holds them in engagement. 


>>> 


2: 


rere? 
> 





d FLIGHT 
AIRSCREW TORQUEMETER TORQUEMETER FRONT STATIONARY SATELLITE SUN GEAR ACCESSORY ACCESSORIES COUPLING CONSTANT 
SHAFT SWITCH PISTONS TOVER INTERN GEA GEARBOX DRIVING TO REMOTE SPEED 
GEAR SHAFT GEARBOX UNIT 
+d § ) } | | : 
* fee = =+- F 
: a Se ae ! 
4 Lae” BV 
| 
ein 
+ 
Ki 
LE * 
ff 
| A 
f 2 
ite 
1 
7 
S 
io %y 
Scan “ 
aa © 
= 
. 
REVOLVING ORSION SHAFT ACCESSORY COMPRESSOR INLET COMPRESSOR 
. MAIN SATELLITE DRIVE TO DRIVING OlL SUMP FRONT GUIDE COMPRESSOR STATOR 
AIR INTAKE CARRIER REDUCTION GEAR GEAR & FILTER BEARING VANE CASING BLADES 


MAMBA UNMASKED 





























The main bearings for the compressor and 
e turbine are a study in themselves, but it must 
suffice here to say that a pair of large annular- 





no undue complication has been allowed to creep in. The 
nozzle blades are housed in the turbine feed manifold, to 
which is bolted the first-stage stator ring—the. main com- 
ponent of the turbine outer casing. The second- 
turbine stator blades are anchored in the first-stage ring, 
and they carry the outer portion of the inter-stage labyrinth 
seal. The second-stage stator ring retains the second-stage 
stator blades. 


Fuel jets, “‘walking-stick’’ primary air tubes and secondary 


air nozzles for the Armstrong Siddeley combustion chamber. 





contact ball bearings carry the front bearing 
sleeve, which supports the front end of the compressor 
and locates the whole rotating assembly. At the rear 
end of the compressor is a single roller bearing. A similar 
one is employed for. the turbine. The main centre roller 
bearing is lubricated and ‘cooled by oil supplied at high 
pressure, with a flow rate of 20 g.p.h. 

A phosphor bronze spherical bearing, known as the 
spherical centre, is provided between the compressor rear 
shaft and the rear shaft extension which carry respectively 
the driving and coupling gears. The spherical centre forms 
the front support for the rear main shaft and permits the 
‘compressor and turbine, within limits, to take up their own 


alignment. 


Combustion Chambers 
The final design of combustion chamber for the civil 


Mamba has not yet been settled, but an Armstrong Siddeley 


design employing the vaporising principle is at present giving 
most satisfactory results. (The current Trainer‘: Mamba has 
a Lucas design.) 

According .to the company, complete and rapid com- 
bustion is best achieved by pre-heating a mixture of fuel and 
air as it is entering the combustion chamber. Combustion 
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Armstrong Siddeley Mamba A.S.M.! is a civil unit intended for such aircraft as the Apollo 
version, now moms flight development, is being installed in two types of advanced trainer. 


horse power plus 30. 
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‘OR the first time it is possible to reveal in this unique manner the interior layout and construction of an airscrew turbine. The 


nger transport, and the military 
‘ower output for take-off is 1,010 shaft 


ib. thrust. In his specially prepared drawing, our chief artist, M. A. Millar, exposes the inner details of each assembly 


of this advanced and compact power plant. Flight development is now proceeding in the five-engined “Mambalanc”’ test bed. 


chambers of A.S. design depend upon the pre-heating of the 
fuel/air mixture, and this is arranged quite simply by direct- 
ing the fuel upstream, i.e., against the primary air flow. 
Heat from combustion, flowing back over the delivery tubes, 
then pre-heats the mixture while the fuel keeps the tubes 
cool enough to prevent burning. 

It is claimed that certain important advantages result; 
in particular that, in the vapour phase, combustion can be 


. controlled satisfactorily over a wide range of inlet page: 


tures and pressures. This claim would 
seem to be borne out by the results of 
slow-running and restarting tests in flight 
with such chambers fitted to the A.S.X. 
development engine installed in.a Lancas- 
ter.. Other advantages are the elimination 


Combustion chamber of the civil Mamba. A 

fuel/air mixture is fed in against the secondary 

air stream and combustion is completed in a 

very short space. As they flow rearwards the 

on ore heat up the four primary air 
tubes and vaporise the incoming fuel. 


of special jets. or burners and the problems that go with 
them, and the use of low fuel pressure (sufficient pressure— 
550 Ib./sq. in. max.—to operate the various servo devices 
is all that is needed). 

Special problems are: set: by the Mamba combustion 
chamber because of the exceptionally short combustion 
length. The A.S. design of chamber seeks to bring about 
vaporisation, combustion ‘and mixing in a very limited 
space. Fuel is supplied through small delivery tubes via 
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four equal-sized metering orifices, this jet assembly being 
located in the nose-piece of the flame tube. The delivery 
tubes feed downstream into four primary air tubes (Nimonic) 
of walking-stick shape, in which the fuel is vaporised before 
being reversed in direction of flow and ejected forward into 
the secondary air zone. 

Secondary air is delivered through four nozzles, which are 
in the form of radially-disposed slits. The ‘‘fans’”’ of air they 
produce divide the flame tube into four quadrants. Into 
these quadrants the walking-stick primary tubes, set at 
right angles to each other, deliver their fuel vapour (see 
drawing). Additional air is introduced through narrow gills 
around the centre portion of the flame tube, its function 
being to replace or preserve the air layer around the inner 
surface. Finally, the air to complete mixing is introduced 
around the mouth of and through four slots in the conical 
extension or mixing section. Conical extensions are a new 
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COMPRESSO TURBINE 


Simplified reduction gearing. The turbine revolving at 14,500 r.p.m. 
drives the compressor and the sun gear A. Gear A drives satellites 
B and the attached planet gear C at 6,100 r.p.m. C engages the 
fixed internal gear D and rotates airscrew shaft and flange E 
-(which is coupled with the satellite carrier) at 1,400 r.p.m. 


addition resulting in better mixing and a,cooler outside 
surface to the combustion chambers. 

Other details of combustion-chamber design are the 
provision of eight tiny air holes around the base of each 
secondary air nozzle to prevent carbon formation, and of a 
grooved collar, containing the fuel metering holes, into 
which are brazed the four plain fuel jets. The primary 
air supply passes through the ducts- produced by the 
grooves in the collar and. the annular opening into 
which it fits. Two torch ignitors, diametrically opposed, 
are fitted. 

The combustion chambers have sliding joints at the outlet 
end, and at the top the attachments allow movement for 
alignment. To allow for expansion in the turbine feed 
manifold casting, it is mounted on three swing links 
attached to the rear bearing housing (djagram page c). The 
flame tube noses have three-point bolt attachments to 
brackets in the centre casting. Materials are Nimonic 
75 for flame tube components and F.D.P. Staybright for 
the outer casing. 


Reduction Gearing 

It is no mean feat to reduce the speed of a shaft trans- 
mitting more than 1,000h.p. from 14,500 r.p.m. to 1,400 
r.p.m., having regard to the space and weight limits neces- 
sarily imposed upon aircraft power units. The designers can 
feel justly proud of the compact and efficient reduction unit 
they have produced. As has been stated earlier, careful 
investigations of tooth frequency vibration and tooth profile 
provided most of the answers to vibration and fatigue 
failures. The reduction gearing is illustrated in simplified 
diagrammatic form on the left. 

A torsion shaft transmits power from the compressor front 
shaft to a sturdy helical sun gear. At its rear.end the torsion 
shaft carries’ six large semi-circular splines, a design 
employed for ease of production. At the front end the sun 
gear is cone-meunted and engages with the shaft through a 
number of small serrations. The shaft is silver plated, as 
are other fretting surfaces throughout the engine. 

The sun gear drives three helical satellites and, attached 
one to each of them by means of screwed pegs, are three 
spur planet gears. The gear train is completed by the 
addition of the large internal stationary (but floating) gear 
surrounding the planets. The airscrew shaft and flange 
engage with the satellite carrier, the drive being transmitted 
through the medium of a Hirth coupling. 

With regard to bearings for the gear assemblies and air- 
screw shaft, ball, roller and plain types are all in use. The 
airscrew shaft is carried in a large ball bearing, which also 
takes airscrew thrust. Behind it are the transfer sleeves for 
the oil supply to the c.s. airscrew. Gaco rubber seals isolate 
the cil ‘feeding to the transfer sleeves. A floating bronze 
bush, free to revolve, is carried in a housing within the rear 
bore of the airscrew shaft, and in this steadying bush runs 
the forward end of the torsion shaft. One shaft is turning at 


rotor speed, the other at airscrew speed, both in the same 


direction. Oil is fed to the bearing which also provides for 
metering. The drain from the gears to the sump is below the 
front compressor bearing. 

The pairs of planet and satellite gears each have a large 
roller bearing in front and one roller and one ball thrust 
bearing at the rear. It is essential that each satellite gear 
carries an identical share of the load. Spacing and backlash 
are, therefore, closely controlled, and an adjusting washer 
is carried behind each pair of gears. The helical satellite 
gears exert an appreciable rearward thrust on the main 
moving assembly. The satellite carrier runs in a large plain 
bearing in the front bearing sleeve. To the back of the 
carrier is bolted the spur gear from which, through spur and 
bevel idlers and a short inclined shaft, are driven the 
accessories. 


Torquemeter 

In an earlier paragraph the large internal gear was des- 
cribed as ‘‘floating.’’ This was because it is supported by 
the eight plungers and cranks of the torquemeter. The oil 
cylinders are radially arranged and are in the form of a star- 
shaped unit located in front of the large gear. The inside 
diameter contains the airscrew oil transfer rings. An emer- 
gency reverse torque switch is also fitted. The Trainer 
Mambas differ in having three large horizontal torquemeter 
cylinders. 


(Extreme left) Assembly of the 
satellite carrier, internal gear and 
airscrew shaft. (Left) Attachment 
of the internal gear to the torque- 
meter assembly which supports it. 
(Right) Simplified operation of the 

_torquemeter. Movement of the 
internal gear in the direction 
indicated causes the cranks to 
depress the piston. Increased 
pressure on the oil in the cylinder 
produces a response in the torque- 

‘meter pressure gauge. 
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Turbine and Rear Bearing Cooling 


Cooling of the turbine discs and rear bearing is always a 
problem on gas turbines and, as is customary, cold air, 
‘tapped from various sources, is employed for cooling on the 
Mamba. A diagram is provided (right) to aid in following the 
cooling-air flow in the four separate circuits. They are as 
follows : 

(a) Air to rear face of second turbine disc : This supply is 
allowed to leak past the labyrinth on the thrust-equaliser 

rotor. It then passes inside the centre casting, on between 
the rear main shaft and its casing, and through passages 
into the large hollow turbine bolt, finally escaping between 
the. rear cone and rear turbine disc face. 

(b) Air between disc faces : This is tapped internally from 
the seventh stage of compression. It passes through the 
compressor drum and down the main shafts to the turbine 
bolt abutment face. It next flows through passages to the 
space between the clamping bolt and stub shaft, and escapes 
through holes provided between the bases of the turbine 
discs. After completing its primary duty of cooling the inner 
disc faces, the air passes outward to pressurise the inter-disc 
sealing labyrinth, through which it filters and finally joins 
the turbine 

(c) Air to front turbine disc face : Tapped from the centre 
casting, this is piped to the turbine centralising plate, and 


* then finds its way round and through the turbine stub shaft 


over the disc face and into the gas stream. It has a secondary 
function of pressurising the labyrinth and preventing a leak 
of hot gases towards the rear bearing. 

(d) Rear bearing cooling air : Tapped from the outer casing 
at the 5th stage of compression, air is piped externally direct 
to the rear-bearing housing. Passing inside the air pipe is 
a smaller pipe carrying oil to the rear bearing at a rate of 
about 4% pt/hr. The air is led to internal annular air cham- 
bers around the bearing and housing, and the oil is led 
between housing and shaft to the bearing. Two piston-ring 
oil seals are fitted in front of the bearing. Both air and oil 
are exhausted via the jet pipe. 


Labyrinth Seals 


There are several examples of labyrinth seal in the Mamba, 
Since it became possible, by pre-forming the strips, to apply 


them to the internal surface of a seal, it is no longer necessary’ 


for them to be subjected to centrifugal forces on a moving 
component. This is an important advance. For cold laby- 
rinths, pure nickel strip is used, and for hot ones F.D.P. 
stainless steel. The nickel will stand up to heat but not to 
the sulphur content of the gases. Labyrinths are formed by 
cutting grooves of roughly triangular section in the strip- 
carrying component, inserting strip, the inner edge of which 
has been rolled over, and then tamping soft iron wire into 
the strip turnover in the groove. This forces the free edge 
of the strip beneath the angle of the groove and holds it 
rigidly in position. 

The labyrinth is stepped for assembly and to give more 
baffle path to the gas or air. The efficiency as a seal depends 
on the strip edge clearance and on the step depth, which is 
large by comparison. The strips are turned to size after 
they are fitted. In view of their sensitiveness to strip clear- 
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step type used on the thrust 


-stage turbine labyrinth. 
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The four separate cooling air streams to the turbine faces and 

rear bearing are indicated by the lettered arrows, and they 

should be studied in conjunction with the text. Oil flow in its 

separate feed pipe which is carried inside the air duct, is indicated 
by the white arrow at the D air stream entry. 


ance, labyrinths are placed as close as possible to bearings, 
and care must be taken to see.that, in the event of contact, 
the strip melts first. 

Taking the main turbine labyrinth as a specific example, 
this comprises stainless steel strips 0.005in. thick with 
0.004 to 0.008 in. radial clearance. The air lost is as low 
as 0.25 per cent., but it should be remembered that the seal, 
like others in the hot section of the engine, is pressurised by 
cold air from the other side. As air is heated at constant 
pressure in a gas turbine, cold air at equal pressure to the 
hot gases is always available. 

The most important labyrinth seals, in addition to that 
in front of the turbine, are the turbine inter-stage seal, the 
front compressor seal and the rear compressor seal on the 
thrust-equaliser rotor. Others guard the various chambers 
and shafts through which cooling air is led. 


Control and Installation Details 


One of the most interesting of the problems now being 
tackled is that of providing a satisfactory. single-lever power 
control for the airscrew turbine. The principle of the unit 
controlling fuel flow to gas turbjnes is now fairly well 
known. Briefly, the pilot’s lever is connected with the 
flow-control unit which embodies also the automatic 
altitude control and a filter. In this unit the pressure on a 
‘spring-loaded diaphragm can be varied by the pilot, and 
this increases or decreases the pressure-drop across an 
orifice, thus altering the flow of fuel to the engine. 

The effect of movement of the pilot’s power lever on the 
fuel supply from idling to maximum power conditions is 
approximately linear. In an airscrew turbine this control 
must be used in conjunction with an airscrew pitch control, 
thus relating it to engine speed. The.problem is to obtain 
the correct relative movement of the two controls and so 
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avoid an engine speed overshoot due to increasing fuel 
flow, and at the same time selecting a finer pitch setting 
when opening-up from slow running to full power. Direct 
interconnection would result in an overshoot, which would 
then come under the automatic control of the engine over- 
speed governor. This safety device would reduce fuel 
flow, and full power would no longer be available. 

Consideration of-these problems, and those of operating 
conditions, are a study in themselves and cannot be included 
here. A solution has been found in what is known as the 
cam box, a hydraulic servo device which imposes a suitable 
delay in the alteration of pitch through control of the 
C.S.U. setting following a movement of the pilot’s combined 
control. The connection of the lever to the flow control-unit 
remains mechanical and direct. The cam box provides for 
a steady, though not_necessarily regular, increase in pitch 
as the engine speeds-up, and for the assumption of correct 
pitch for the power being produced. 

In addition to the engine overspeed governor a jet pipe 
thermocouple device is also being developed which, via 
relays, automatically reduces fuel flow if maximum tempera- 
ture limits are exceeded. 


Reverse Torque Switch 

Another control problem with the airscrew turbine is 
caused by the zero pitch requirement for starting and 
idling. Ifa piston engine fails, airscrew pitch is automatically 
reduced until the fine-pitch stops are reached, and there it 
remains, causing fairly high drag, until the pilot presses 
the feathering button. 

Should conditions be such, with an airscrew turbine, 
that the airscrew is exerting no thrust, the airscrew blades 
would fine-off to zero pitch, and if this was the result of a 
sudden engine failure the extremely high drag might 
easily have very serious consequences, particularly on 
a single-engined aircraft. For this reason a reverse torque 
switch, operated off one crank of the torquemeter, is fitted 
to the Mamba. If reverse torque is registered, the switch 
is tripped, a solenoid energised, the C.S.U. reaction over- 
ridden, and the airscrew blades feathered. This fitment 
does not replace the normal feathering button in the 
cockpit. The only weakness of this device is its dependency 
on the C.S.U., which might itself fail. Some form of 
retractable fine-pitch stop is foreseen as a solution. 

Essential engine accessories are grouped around the 
compressor and include feathering pump, fuel pump and 
overspeed governor, starter, C.S.U., oil pumps, filters, 
flow-control unit, cam box, governor switch, ignition coils, 
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Artist's impression of a ducted spinner which may be applied to 
the Mamba to increase air intake efficiency. Mounting structure, 
remote gear box drive shaft, and cowling are also accentuated. 


and tachometer. Aircraft accessories are interided to be 
mounted on a remote gear box, a shaft drive for which is 
carried along the top of the power unit. Its capacity is 
50 h.p. and speed 0.179 that of the engine. Mambas can 
be started either by an electric, or by a gas starter. 

In view of the small diameter of the engine, the annular 
air intake at the nose falls behind the root portion of the 
airscrew blades. It seems probable, therefore, that with 
the normal type of spinner and intake fairing, loss of 
efficiency will result. The answer may be a ducted spinner 
of the type illustrated, having streamlined cuffs for the 
blade roots. 

On the subject of anti-icing, it is now thought that 
difficulties will not be so great as had been anticipated. 
Air intake surfaces of the engine will be kept warm enough 
to prevent ice formation, and use will be made of the hot 
gas supply available to prevent ice formation: elsewhere. 
Heat for this purpose will probably be tapped from the 
turbine, and may be injected automatically. 


M.A.S. 
Dimensions and Weights 

Max. diam. over cowling ai 294 in. 
Overall length; rear face of airscrew to rear 

face of turbine Ar ae - 57 in. 
Minimum length of exhaust cone 12 in. 
Jet pipe diam. 13% in. 
Nozzle area 0.785 sq. it. 
Air mass flow, sea level static. 13.5 Ib/sec, 
Net dry weight .. 760 Ib. 
Weight including : airscrew, cowiing, ete. 1,060 Ib. 
Weight of jet pipe per foot ey. 7.9 Ib. 


“Power and consumption curves, sea level static and dt 20,000 ft. for the civil Mamba A.S\M.1.; 
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The Vickers “Attacker” 


On 27th February at Chilbolton 
Aerodrome, a Vickers Supermarine 
“Attacker” Jet Fighter raised the 100 
Kilometre Closed Circuit Record to 
$64.88: m.p.h. (subject to Official 
Confirmation). 


This machine was powered by a : 3 
single Rolls-Royce ‘Nene’ turbo-jet 
operating at its standard rating and 
carried full military equipment. LCL 
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Being bi-elemental the Duck looks as much at home when water-borne as when flying. 


FLIGHT 





The load water line is about 8in below the 


door threshold. 


GOODYEAR DUCK 


Metal Three-seat Amphibian with Pleasant All-round 
Handling Characteristics 


HE Goodyear Tire and Rubber Company, of America, 
numbered among their wartime activities the manufac- 
ture of Corsair naval fighters, and, in addition to this, 
produced parts.for many other types. With the coming of 
peace, the company’s design staff turned their attention to the 
light aircraft field and, as a result of these efforts, the Duck 
Amphibian was hatched. Fifteen of “these” very pleasant 
machines have been built, and a total of 4,500 flying hours has 
been-amassed with the type. 
During the recent preview of Spring, we were given the 
opportunity of sampling the only Duck so far to have visited 
urope, and a most attractive little aircraft we found it. 
James A. Goodson, who is ex-R.C.A.F., R.A.F. Eagle 
Squadron and U.S. Eighth Air Force, and was officially 
credited with destroying thirty-two enemy machines, has 
brought the Duck over from 
America and is planning to under- 
take a European tour with the air- 
craft in the very near future. 
Somewhat naturally, Goodyear’s 
have equipped the Duck with their 
swivelling wheels and_ single-disc 
hydraulic brakes, and the writer can 
testify to the merit of each. The 
single-disc brake permits an unob- 
structed hub centre so that the 
swivelling mechanism can be built 
inside the wheel itself. Free direc- 
tional movement within an included 
angle of 50 deg is allowed, so that a 
landing 25 deg out of wind can be 
made without involving side load on 
the undercarriage structure, or any 
tendency to ground-loop.. As before 
noted in Flight, the principle of a 
freely castering undercarriage is not 
new; Blériot employed it and 
much later, Mclaren evolved a 
method for the same _ purpose, 
although the desired angle was 
pre-set in this latter design. Good- 
year’s lay no claim to having 
invented anything new, but they 
must be given the credit for recog- 
nizing the inherent value of such a 
device and being prepared to foot 
the bill of developing it to the 
stature of an accepted normal com- 
ponent. The American company 
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Fitted with castering wheels and single-disc brakes 

the undercarriage is retracted by screw jacks which 

wind back the head-of the radius strut and lift.the 
wheel up into its well. 


has already developed a swivelling undercarriage for aircraft 
of DC-3 size and this is, at present, fitted to a Dakota and 
is being intensively flight-tested. The English division of the 
company at Wolverhampton is undertaking the manufacture 
of castering wheels of 6.00-6 size suitable for aircraft up to 
about 3,000 lb, but the intention is to make the development 
available in any size for which a demand is evident. The 
single-disc brake, incidentally, has already been developed in 
this country for aircraft of the 80,000 1b all-up weight category. 
To return to the Duck, the layout of the machine is conven- 
tional, with the exception that the Franklin 150 h.p. flat-six 
engine is pedestal-mounted and employed to drive a pusher 
airscrew. To get over cooling difficulties, an extractor fan is 
fitted immediately behind the Aeromatic propeller, and this 
absorbs approximately 5 h.p. at take-off conditions. The hull 
is a simple, monocoque structure 


but the wings, although having 
a metal skeleton, are _ fabric- 
covered. Ailerons and_ elevators 


are metal surfaces but the rudder, 
like the wings, is finished in fabric. 

The cabin conforms to _ the 
American light aircraft tradition of 
tasteful appointment and smacks 
somewhat of the motor car, 
although there is a_ gratifying 
absence of over-decoration. Dual 
control is provided for the front 
side-by-side seats—tce plates for 
actuation of the wheel brakes are 
fitted to the rudder pedals on the 
port side—and the third seat is 
placed centrally at the rear between 
bastions which are, in fact, side 
wells for retraction of the main 
wheels. A baggage compartment of 
11 cu ft capacity is arranged behind 
the rear seat. Electric screw-jacks 
are employed for undercarriage 
actuation and ‘‘up’’ and ‘‘down”’ 
tell-tale lights are furnished on the 
automobile-type instrument panel. 

Flying instruments are confined 
to an artificial horizon, airspeed 
indicator and altimeter, and the 
bare essentials of r.p.m., oil tem- 
perature and oil pressure constitute 
engine instrumentation; a radio 
selector panel is fitted at the star- 
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board end of the facia. The throttle is centrally placed 
between the inverted spectacle wheels for aileron and elevator 
control, these protruding through the trailing edge of a tray 
furnished with recessed ashtrays and a clip for maps. , A small 
sphere-compass is mounted above the 
instrument ,anel in the centre of the 
front screen. 

Access to the cabin is afforded by a 
wide door to starboard, whilst the side 
window glazing curves overhead to a 
central ridge, and has the roof portion 
dyed blue for glare protection. The 
front screen, although curved and set 
well forward, does provide a remarkable 
field of view, which is emphasized by the 
norma! slightly nose-down cruising atti- 
tude of the aircraft. 

Flying the Duck was a pleasant ex- 
perience. Take-off is quick, and at a 
recommended climbing speed of 75 
I.A.S., the rate of climb is something 
over 1,000ft/min. Probably due to the 
unobstructed slipstream from the pusher 
airscrew, the rudder is both light and 
powerful, although it must be said that 
it does harmonize well with the other 
two controls. At the normal cruising 
figure of 2,450 r.p.m., the Duck flies 
along at 115 m.p.h., I.A.S., and in these 
conditions, the noise level in the cabin 
is relatively low; it is not, however, so 
quiet as one would expect with an engine 
and airscrew positioned as applies here. 
The stall is gentle and straightforward 
at about 55 m.p.h. I.A.S., and the built- 
in leading-edge slots not only ensure 
effective lateral control at the stall but 
also make the pre-stall attitude quite 
steep A range of about 300 miles is 





The Franklin flat-six engine is air cooled 

with the aid of an extractor fan and 

drives an automatically variable-pitch 
Aeromatic propeller. 
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possible on the fuel capacity of 30 U.S. gall.; which, inci- 
dentally, is provided by a nylon tank. 

We alighted on the Medway both at Shorts and farther 
downstream, and have to record nothing short of astonishment 
at the well-nigh incredible way in which the Duck can be 
motored around on the water. Certainly, it is unlikely that 
one would ever need to perform such evolutions, but for the 
purposes of demonstration, we skittered 
round at about 30 knots and made tight 
skidding turns of certainly no more than 
1ooft radius with the boat up on the 
step and heeling inward like an M.T.B. 
Yet the inside float only trailed its heel 
lightly over the water. 

For more normal marine work, a water 
rudder is housed inside the base of the 
rudder proper, and can be let down by 
releasing a cord in the cabin roof. How- 
ever, the Duck can be handled quite 
effectively on the water without using 
this refinement. Take-off and touch- 
down are both equally simple, no matter 
whether land or water is the surface, and 
there is no doubt in our minds that this 
little aircraft well deserves a place in the 
sun. It is all the more unfortunate that 
the American Goodyear company have 
decided not to build any more than the 
existing fifteen, although, of course, it 
is open for any other manufacturer to 
undertake construction under licence. It 
is estimated that, if two thousand Ducks 
“~~ * could be sold, they could be marketed at 
a price of about $7,000. 


GOODYEAR DUCK 


Span ... a ... 30ft Yin 
Wing area .. ... 195 sq fe 
Length . 27ft Oin 
Height lift 6in 
Draught ve ate AY ae | ean 
Undercarriage track a ae ... 9 Din 
Wheelbase ... Ba na ; 15ft 6in 











Rotol Turbine Airscrews 


HE airscrew side of airscrew-turbine combinations has 
not received so much general] notice as the power-source 
side; it is, nevertheless, a subject which is of consider- 

able interest 

Rotol, Ltd., have announced the début of three airscrews 
designed for turbines of the Mamba, Dart and Naiad class. 
These three airscrews are, respectively, a 3-blade constant- 
speed and feathering unit, a 3-blade constant-speed and 
braking type, and a 4-blade constant-speed feathering and 
braking unit. All are suitable for No. 4'S.B.A.C. shafts, 
have a common diameter of 
ten feet and employ solid 
Duralumin_blades_ of 
‘‘ paddle-type’’ plan form. 
The chord of each blade is 
12.35in, and the activity 
factor is 127.5. (Activity 
factor is a non-dimensional 
quantity which is an index 
of the power absorption of 
the blade.) Weights are 
respectively 240 lb, 243 Ib 
and 275 lb, these being for 
the bare airscrews without 
spinners. 

Starting a gas turbine in- 
volves overcoming the rela- 
tively high inertia inherent 
in such a system, and build- 
ing-up sufficient r.p.m. for 
the compressor to deliver 
enough air to support com- 
bustion. Having to over- 
come, in addition, the drag 
occasioned by rotating an 
airscrew imposes a_load- 
increase on the starter which 
is unacceptable. To ob- 





The. new Roto! 
four-blade c.s. 
feathering and 

* braking .— air- 
screw fitted with ducted spinner, 
as designed for installation with 
the Armstrong Siddeley Mamba. 





viate this, the new Rotol airscrews incorporate provision for the 
blades to be turned to zero pitch, so that aerodynamic drag is 


reduced to a minimum, and the only additional load placed on 
the starter by the airscrew is that of inertia. The airscrews 
are fitted with mechanical safety locks for flight to ensure that, 
in the event of engine or airscrew-control system failure, the 
blades will not move beyond normal fine pitch into the neutral 
thrust position. The system of control is vested in a con- 
troller unit, which combines constant-speed and braking units, 
giving constant speeding down to zero pitch and through to 
negative pitch for reverse-thrust braking. 

In conjunction with this development has been coincident 
work on ducted spinners. A description of the Napier ducted 
spinner was published in Flight, October 3rd, 1946, and a 
descendant of this is now being built by Rotols for the Napier 
Naiad Ducted spinners are also in hand for the Rolls-Royce 
Dart, and we illustrate such a component fitted to the Rotol 
4-blade c.s. feathering and braking airscrew designed for the. 
Armstrong Siddeley Mamba. ad 


In our issues of August 7th and 14th, 1947, we published an article on Air- 
screws for Gas Turbines by Mr. L. G. Fairhurst, chief engineer of Rotol, Ltd., in 
which the problems were fully discussed and possible solutions suggested. 








A FRENCH HISTORY 
lies second volume of Vingt-Cing Années d Aviation Mili- 
taire, by General J. Hebrard, has now been issued (price 
750 francs) by Editions Albin Michel, Paris. This section of 
a work which has already covered, in Volume I, the period 
1920-1939, deals with the Air War of 1939-1945. 


“RECORDS FEMININ ”’ 


ISS MARY WILKINS has written us in connection with 
our suggestion that women should be given the oppor- 
tunity to raise the existing world’s speed record of 292 m.p.h, 
During her service in A.T.A. she has flown faster than this, 
has 1100 hours’ flying on 56 types of aircraft, including a 
Gloster Meteor, and offers her services in any proposed attempt 
to.raise the record. Her address is The Manor House, Brize- 
Norton, Oxford (Telephone Carterton 228). 
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Standard Approach Procedure 


Design for Safety in Landing Technique at State-owned and Joint-user Airfields 


become necessary to introduce a measure of standardization 

in Instrument Approach and Holding Procedure. Representa- 

tives of the technical branches of the Ministry of Civil 
Aviation formed a committee to produce standards acceptable to 
operators, fer application to airfields in the U.K. equipped with 
current approach aids. Agreement has been reached and the recom- 
mended Standard Instrument Approach and. Holding Procedures for 
S.B.A., LL.S., B.A.B.S., Radio Range, Ground D/F and Radio 
Beacons will be published in Notices to Airmen. Application of the 
agreed clearance areas and surfaces to all State-controlled and 
certain joint-user airfields in the U.K. with approach aids will be 
the immediate task of the committee, and procedure diagrams and 
instructions will be subsequently produced. .Whereas it was a simple 
matter for the committee to formulate procedures for each approach 
aid by consideration of the physical aspects such as angles, charac- 
teristics of beams, positions of markers and localizers, in relation 
to the task for which the aid was designed whether for homing, 


os. 


A*® the volume. of air traffic in the U.K. has increased, so it has 
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have indicated that allowance to be adequate. The width of 
1,oooft on either side of the centre line of the beam was considered 
to be the maximum deviation from the centre line during the 
initial stage of an overshoot and: that was supported by the sug- 
gestion of such a width for I.L.S. in the relevant I1.C.A.O. document, 
The overall length of the approach section was determined by an 
assessment of the distance covered by an aircraft flying the initial 
stage of the Standard Procedure at 150 knots true air speed with 
a wind component of 60 knots; making due allowance for time and 
drift during the procedure turn. The length of Sector A was fixed 
by an. assessment of the distance covered by an aircraft flying at 
150 knots with the same wind velocity, therefore a head wind, when 
descending from 1,400ft to the standard Outer Marker height of 
6ooft at'a rate of descent of 600ft per minute. The length of Sector B 
was determined by the inner boundary of Sector A and the position 
of the Outer Marker. A different speed was used for calculating 
the minimum length of Sector C, which was determined by the 
distance covered by an aircraft flying at 90 knots into a 60 knot 
head wind and descending from 6ooft to the 
Standard Inner Marker height of rooft at a 
rate of descent of 600ft per minute. The lower’ 
ground speed was used to establish the sector 
length because the descent is started from 
the Outer Marker which is a fixed datum, 
and if it is necessary to raise-height at the 
Outer Marker the length of Sector C will 
increase and the length of Sector D will 
decrease. Sector E extends from the Inner 
Marker to the Main Beacon as it was con- 
sidered that provided overshoot action was 
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APPROACH SECTION 


descent through cloud or blind landing, it was illogical not to 
relate the necessary ground clearance in each stage of the procedure 
to conform to an acceptable safety standard. f 

As recommended, the landing procedure for S.B.A. is to com- 
mence the procedure over the Main Beacon or localizer at a height 
of 1,500ft and fly out for one minute beyond the Outer Marker on 
the Q.D.R. of the beam, descending at the same time to. 1,400ft. 
A procedure turn is then made on to the Q.D.M. of the beam 
reducing height to reach the Outer Marker at 6ooft and the Inner 
Marker at 100ft above the airfield level. In deciding the outer limits 
likely to be encompassed by such a landing procedure and the 
minimum clearance desirable within those limits, the committee 
recommended that the approach section of the S.B.A. (Front Beam) 
safe clearance path should be considered as symmetrical about the 
centre line of the beam and to vary uniformly in width from 
2,000ft at the Inner Marker to four nautical miles at a distance of 
six nautical miles beyond the Outer Marker. 
The sides of the Section were considered to 
extend parallel from that point for a further ¥ 
two nautical miles. The overshoot section \ 
of the safe cleararice path was also con- \ 
sidered to be symmetrical about the centre \ 
line of the beam and to vary in width from 
2,000ft at the Main Beacon to four nautical FT ‘\ 


miles at a distance of seven nautical miles ~.WORST _FLIGHT PATH 


OVERSHOOT SECTION —_——- 


A plan view of the clearance areas around the Approach, Airfie'd and Overshoot Ssctions. 


taken not later than the. Inner Marker 
position there would be sufficient time for an 
aircraft to carry out the necessary vital 
actions on the first stage of the overshoot, 
and to start to climb by the time the Main Beacon was reached. 
In the overshoot section the clearance path was determined by 
the distance which would be covered by an aircraft climbing at an 
angle of r in 30 in still air conditions through 1,400ft. Such an 
angle approximates to 300ft per minute rate of climbeat 90 knots, 
4,000ft at 120 knots or 5,o00ft at 150 knots. The subdivision of the 
section was conditioned by the distance covered by an overshooting 
aircraft in attaining a height of 300ft above the 1 in 50 clearance 
from. airfield level at the Main Beacon. 


Safety Height 


From the foregoing, it will be appreciated that the committee 
has decided what is likely to be the flight path of an aircraft flying 
the recommended S.B.A. Procedure, without adjustment, in worst 
conditions and has arranged. for an adequate terrain clearance 
beneath it. There is, therefore, a relatienship between the ‘‘ Worst 
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beyond it. § nd 
sections were considered to be joined by the 


The approach and overshoot sd0 eT 
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airfield sector which extends from the Inner 
Marker to the Main Beacon and which is 











also symmetrical about the centre line of 
the beam and to have a uniform width of 
2,000ft. : 

The whole of the safe clearance path is 
divided into Sectors as illustrated in the 
diagram and the clearance surfaces of each 
sector are as follows: ? 

Sector A: A surface inclined upwards 
from 300ft at the common boundary of 
Sectors A and B to 6ooft at the outer boundary of Sector A. 

Sector B: A horizontal surface at 300ft above airfield level. 

Sector C: A surface inclined upwards from airfield level at the 
common boundary of Sectors C and D to 300ft at the common 
boundary of Sectors B and C. 

Sector D: A horizontal surface at airfield level. 

Sector E: A horizontal surface at airfield level. . 

Sector F: A surfacte inclined upwards at 1 in 50 from airfield 
level at the Main Beacon to the common boundary of Sectors 
F and G. 

Sector G: A surface inclined upwards at 1 in 30 extending 
from the line of intersection of the 1 in 50 slope with the common 
boundary of Sectors F and G, to the outer boundary of Sector G. 

This is called the Permissible Terrain Profile. 

It Was considered that four miles would allow for the. maximum 
deviation from the beam of an aircraft commencing the final 
approach after making the procedure turn, and the maximum 
width of the approach and overshoot sections was based on that 
assessment. G.C.A. aircraft monitored during S.B.A. approaches 
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Overshoot Sections. 
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In this diagram the ‘‘ Permissible Terrain Profile’’ cuts obstructions on the Approach and 
In such cases, height at the Outer Marker would be raised to ensure 
300ft clearance in Sector B. Relationship between the ‘‘ Standard Flight Path’? and the 


“* Worst Flight Path’? is apparent. 


Flight Path’’ and the recommended Standard Path. In general 
it follows that where obstructions penetrate the ‘‘ Permissible Ter- 
rain Profile,” the ‘‘ Worst Flight Path ’’ profile will need to be raised, 
at least in part, to ensure the necessary clearance. This in turn 
will necessitate the raising of the Standard Flight Path by a com- 
mensurate amount. Where obstructions exist in Sectors A, B or C, 
it will sometimes be possible to raise the Outer Marker height and 
still attain the standard height of 1ooft at the Innner Marker 
provided that a maximum rate of descent is not exceeded. Obstruc- 
tions in the other Sectors which comprise the safe clearance path 
however, will affect the Overshoot phase of the Procedure and will 
raise the height at which overshoot action should be taken. 

The ultimate retationship between these profiles is that a height 
will be reached in an Instrument Landing Procedure below which 
a pilot should not descend unless able to do so visually, because 
by so doing. he will be unable to maintain the specified clearance 
when attempting a landing. This height will be known as the 
“* Break-off-Height ’’ and will be specified for each Approach Aid at 
all airfields Procedures so produced will ensure a safe clearance 
of terrain and obstructions. 


HER 
AND 


US. Aircraft for Turkey. 


‘ first group of 12 American Doug- 
las Invader light bombers granted 
to Turkey under the U.S. aid scheme 
have arrived, piloted by American ferry 
pilots. Brigadier General Hoag, head of 
the U.S. air mission to Turkey, is super- 
vising the. delivery of the aircraft. 
Demonstration flights are to be given 
with these machines shortly. 


The Royal Aero Club 


HE annual general meeting of the 

members of the’ Royal Aero. Club 
will be held at 119, Piccadilly, W.1, on 
Wednesday, March 24, at 6 p.m. The 
agenda contains a recommendation of the 
committee for an increase in the annual 
subscription, up to 10 guineas for town 
members and 7 guineas for country mem- 
bers, for new members making applica- 
tion after March 31, 1948. 


A.T.C. Boxing Finals 


HIRTY-FOUR . A.T.C. finalists 
from all over the country will fight 
out the Corps’ National Boxing Cham- 
pionships at the Royal Albert Hall, 
London, on Friday, March roth, begin- 
ning at 7 p.m. Seventeen events are 
listed, nine junior and eight senior, each 
scheduled for three two-minute rounds. 
Juniors are from 15} to under 17 and 
seniors from 17 to under 19, on January 
ist, last. -The public may attend. 


“Freighter’s” American Tour 

A Bristol Freighter, G-AGVC, returned 

towards the end of last month from 
a demonstration tour of Canada and the 
Americas. After the tour,. which lasted 
five months, was completed, a series of 
freighting . flights was undertaken in 
Canada and South America, which 
brought the total flying time to 638 hours. 
During this time 100,000 miles were 


covered in extremes of temperature and 
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ENTE-TAINMENT : Here shown over the Thames below Tilbury, the Goodyear Duck was 
inspected by ‘‘ Flight,‘’ and is reported upon on page 307. 


with all manner of cargoes, including 
damaged aeroplanes, bags of cement and 
meat. The pilot throughout the tour was 
Mr. Tim Sims, director of British Avia- 
tion Services, Ltd. (Montreal), the 
Bristol North American agents. 


Award and Appointment 
r= Daniel Guggenheim Medal, pre- 

sented on behalf of the Institute of 
Aeronautical Sciences, the American 
Society of Mechanical Engineers, Society 
of Automotive Engineers and United 
Engineering Trustees: Inc., has been 
awarded to Mr.-L. D. Gardner for out- 
advancing 
aeronautics, particularly conceiving and 
organizing the founding of the Institute 
of Aeronautical Science. Another item 
of news from the U.S.A. is the appoint- 
ment of Mr. T. P. Wright, formerly Ad- 


ministrator of Civil Aeronautics, to be . 


director of the Research Foundation of 
Cornell University, Ithaca, N.Y. 


World's Biggest Bomb 


N unarmed bomb weighing 21 tons 
has been dropped in a. penetration 
test at Muroc Army Air Base, California, 
from a specially’ equipped B-29 Super- 
fortress. In addition to studying the 
penetration qualities of such a missile, 


ARMSTRONG ‘SIDDELEY COMPAYISONS : In our associated journal, the ‘“ Autocar,”’ 
March 12th, an interesting comparison is drawn between the Armstrong Siddeley Python 


airserew-turbine and the A.S. Typhoon car. 


Comparative figures for.weight, power and cost 


are given. BY sad 3,670 shaft h.p.,.3,105Ib. weight, and estimated. to cost between 


£20 


and £30,000. Typhoon Saloor : 70 h.p., 3,024lb. weight, cost £975. 


the U.S.A.A.F. wished to study the effect 
on an aircraft when such a great weight 
was suddenly released. Prior to this’ex- 
periment the heaviest bomb that had 
been dropped was one weighing 12} tons. 
used in experiments last winter in -Ger- 

many by the R.A,F. and the U.S.A.A.F 


Convair Deliveries 
Delivery of Convair 240 airliners to 
Australia will be made from San Diego 


- eastwards .via Labrador, Iceland,, Scot- 


land, France, Egypt and other stops to 
Darwin. By using this route T.A.A. 
will save dollars as, were they ‘to fly thé. 
Pacific route, extra’ tankage at a cost of 
$40,000 ‘wéuld be required. All petrol 
will be bought in the Sterling drea_and 
from London passengers will be. carried 
under charter.to B.O.A.C. . The.crews 
will travel from’Sydney to San Francisco 
via the Pacific to collect the aireraft'and 
will thus. encircle the globe on these 
delivery flights. 


Provisioning H.M.C.S. Magnificent 
7 order to prevent encroachment on 

British stocks of food and supplies 
when the new Canadian Navy aircraft 
carrier H.M.C.S. Magnificent is commis- 
sioned in Belfast this: spring, sufficient 
stores to :maintain 1,000 men at sea for 
3 months have been brought into Belfast 
by the Canadian aircraft carrier Warrior: 
These stores have been transhipped -in 
preparation for the new’ vessel’s journey 
to Canadian waters, and include eight 
month’s supply of clothing and a quan- 
tity of mess equipment but not, of 
course, perishable foods, 


Kitchen Cupboards 

T Omaha, U.S.A., United Air Lines 

are establishing one of the biggest 
‘‘kitchen. .cupboards’’ in- America. 
Nearly a milion dollars’ worth of table 
equipment must be maintained in first- 
class order for serving the present: daily 
average of 13,000 meals in the air. This 
“cupboard ’’ contains more than 119,000 
cups, 73,000 knives, forks and spoons, 
31,000 casseroles and-11,000 thermos 
bottles and each month nearly $25,000 
worth of these articles have to Be re- 
placed. How nice it would be if some 
ordinary. ‘catering establishments iff 
Britain could follow this example! 
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THE ARMSTRONG SIDDELEY MAMBA 


spinners are among the 
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HERE AND THERE 


Helicopter Ambulance 

A* unusual rescue flight was performed 

recently in Sweden in a helicopter. 
The pilot and pupil, while on a training 
flight over the Stockholm archipelago, 
noticed a number of persons waving 
to them from a frozen bay. Having 
descended, they found a man suffer- 
ing from concussion and exposure, who 
was taken on board, leaving behind 
the pupil, and flown to a hospital pre- 
viously warned by radio to expect the 
casualty. He was landed outside the 
building and was soon out of danger. 


New Dunlop Cotton Mill 


oe order to speed up tyre production 
Dunlop’s have transferred cotton mill 
machinery from Rochdale, where there 
was insufficient labour to work it, to Fort 
Dunlop where a new cotton mill has been 
established to meet one-quarter of the 
company’s requirements for cotton cords 
which are woven into the foundation of 
the tyre. The new mill will employ male 
operators only and is planned to work 


’ MODIFIED HEMLINE : BEA have replaced 
the dark blue uniform of its feminine staff, 
shown on the left, by a grey outfit having 
the more modern length skirt and coat. 

The ‘‘tricorn’’ hat is retained. 


Ren a 24 hours a day basis using three 
shifts. A- number of the older Fort Dun- 
lop employees have been transferred to 
this project where the work is lighter 
than. their previous duties. 


Glasgow Engineering Exhibition 
REPLICA of an air traffic control 
centre will be the contribution of the 

Ministry of Civil Aviation (Scottish 

.Division) to the Scientific Engineering 
and Fuel Efficiency Exhibition which will 
open at Kelvin Hall, Glasgow, on 


“March. 31st.. The stand will be in direct 
contact. with Approach Control at Ren- 
' frew,* the Airfield. Control Tower at 
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GOOD EGG: A 
pressurized cabin 
designed for Mr. 
Churchill’s use was 
fitted to a York 
aircraft since Mr. 
Churchill’s medical 
advisers did not 
recommend him to 
go above 8000ft. 
Although carried on 
all Mr. Churchill’s 
trips, it was never 
used. 


Prestwick and the 
Transatlantic Air- 
craft Control. at 
Redbrae. Air traf- 
fic Control officers 
will be heard by 
the public holding 
two-way conversa- 
tions over the 
radio-tele phone 
with the pilots of 
airliners on the 
last stages .of their. flights. across the 
North Atlantic. A feature of the exhi- 
bition will be a display of the latest radio 
and radar devices to enable pilots to 
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check their positions in the air and to 
guide them to safe landings in fog. The 
exhibition. will remain open until April 
17th. 


News in Brief 


The 100 kilometres closed circuit record 
of 542.94 m.p.h. set up by S/Ldr. W. A. 
Waterton on Feb. 6th at Morton Valence 
in a Meteor IV has been homologated 
by the F.A.I. 

* * * 

A licence ‘to build Hawker Sea Furies 
for the Royal Netherlands Navy has been 
acquired by the Fokker works at Amster- 
dam. Sea Furies are already being de- 
livered to the Netherlands Navy by Haw- 
ker Aircraft, Ltd. 

* * 

The English-speaking world premiere 
of J: Paul Sartre’s film ‘‘ Les Jeux Sont 
Faits’’ at Studio One this evening will 
be in aid of the. Women’s Junior Air 
Corps. Patrons include Viscountess 
Leverhulme, chairman of the Corps, Mrs. 
Attlee, Lady Hume, Dame Caroline Has- 
lett, the Duchess of Atholl and Lady 
Cripps. 

* * * 

By increased efficiency in production 
Tube Investments, Ltd., have been able 
to reduce the prices of electrically welded 
tubes by 2} per cent as from March 15. 
The last increase in the price of these 
tubes was in August, 1946. The cuts 
are dependent on there being no further 
increases in production costs; other 
price reductions are being considered. 

* * * 

Butlin’s holiday camps have arranged 
with B.E.A. to fly holidaymakers from 
large towns with suitable airports to and 
from the camps. Skegness is to be in- 
cluded this year, and there is to be an 
official opening at Skegness Airdrome on 
June 26th-27th, although they will be 
operating here at the beginning of May. 
Butlin’s are acquiring two Rapides, one 
of which has been delivered. 

* * * 

Air France announce that as from 
March 14th, when U.K. time will be 
G.M.T.+1 hour, services operated to and 
from Great Britain will arrive and depart 
one hour later. This means that the first 
service from London to Paris’ will leave 
London Airport at 08.10 G.M.T. instead 
of 07.10 G.M.T., arriving at Paris at 
10.55. 





- Engineer of 


More than.80 United Air Lines em- 
ployees, who are amateur radio operators 
in their spare time, are forming their own 
network, which extends across the air- 
lines routes from New York to Honolulu 
and from Seattle to San Diego. A 
U.A.L. pilot is organizing this network. 


* * * 


Dr. Morris Reed, 
Ph.D. MSes, 
M.I.E.E., has _ been 
appointed Chief Radio 
Philips 
Electrical, Ltd., Mit- 
cham Works. He will 
be in charge of all en- 
gineering activities 
relating to radio and 
television and allied 
apparatus. 





* * * 

Mr. Anson C. McKim, O.B.E., has 
been appointed vice-president in charge 
of traffic of Trans-Canada Airlines.. Mr. 
McKim will be responsible for the de- 
velopment and handling of passenger 
and cargo traffic, mail transport agree- 
ments and representation in international 
organizations, including I.C.A.O. and 
I.A.T.A. 


* * * 


Research engineers of Trans-Canada 
Airlines recently took a ‘‘ North Siar”’ 
Mark II up to 32,000 feet to determine 
how the Rolls-Royce engines and pres- 
surized cabin reacted in the intense cold. 
Cruising in 80 deg below zero tempera- 
tures, they were satisfied with the per- 
formance. 

* * * 

To commemorate the 20th anniversary 
of the Air France airmail service from 
France to Rio de Janeiro and Buenos 
Aires a religious ceremony was held in 
Paris on March 2nd. Tributes were paid 
to the pioneer Jean Mermoz who piloted 
the Latécoére 26, single-engined machine 
which carried the first mail on this route 
across the South Atlantic, and to other 
airmen who lost their ‘lives in buildin 
up the line. The French President, M. 
Auriol, attended the ceremony. 5 





the Handley Page Hastings military transports left 

this country on March 11th on a flight to Australia 
and New Zealand. The objects of the flight are several. 
First and foremost, it is intended to provide experience of 
operation in different climates, of maintenance and of 
general serviceability. 

The Hastings, it will be remembered, is to be the 
standard long-range transport of the Royal Air Force, and 
it is desirable to give the type a thorough tryout in long- 
distance flights. There are several versions of the type, its 
duties zanging from the carrying of 7} tons of guns and 
lorries to transporting 50 fully equipped troops. An ambu- 
lance version can carry 32 stretcher cases, 24 sitting cases, 
four attendants, and a ton of medical supplies. In addi- 
tion, it can be used as a carrier of paratroops, and as a 
tug for towing the largest gliders. 

On the flight to Australasia the Hastings is furnished with 
34 Rumbold seats, so that in addition to demonstrating its 
military roles the machine will give potential civil pur- 
chasers a good idea of the Hermes version. Stops will be 
made at Malta, Habbaniya, Karachi, Ceylon and Singa- 
pore. Then will come the longest hop, to Darwin, after 
which the demonstrations will begin in earnest. 


ORs: the egis of the Ministry of Supply, one of 


The Crew and Passengers 


The captain of the Hastings is S/L. H. G. Hazelden, 
Handley Page’s chief test pilot. His second pilot is F/L 
D. Broomfield, D.F.M., one of the Boscombe Down pilots. 
The party includes, over and above the normal crew of 
navigator, radio operator and flight engineer, an engineer 
from the Bristol company to record the behaviour of the 
Hercules engines, and an official observer from the Ministry 
of Supply. Major R. E. Nicholl, Handley Page sales 
manager, is making the trip to handle any business ques- 
tions that may arise during the tour. 
a message from the Mayor of Hastings, Sussex, to the 
Mayor of Hastings, New Zealand. . 

At a sending-off ceremony held at Radlett Sir Frederick 
Handley Page explained the objects of the flight, and caHed 
attention to the close co-operation with the Services and 
Ministries concerned. 

Air Marshal Sir Alec Coryton, Controller of Supplies 
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Co-operative 
Proving Flight 
by a Handley 
Page Hastings 


The Handley Page Hastings on 
the airfield ot Radlett just before 
Starting on its long cruise. 


(Air), M.o.S., made the rather neat comment that aircraft 
are like children,gone never really knows if they are any 
good until they have been taken away from their parents, 

Mr. W. J. Jordan, High Commissioner for New Zealand, 
referred to the pleasure with which the news of the visit by 
the King and Queen had been received, and now this fine 
example of the British aircraft constructor’s art was also 
to go to Australia and New Zealand, where it would cause 
tremendous interest. ‘‘With things as they are in the 
Pacific,’’ he said, ‘“we need the most up-to-date aircraft.” 

Present at the ceremony were also Sir Archibald Row- 
lands, Permanent Secretary to the Ministry of Supply, 
and Air Vice-Marshal G. E. Gibbs, senior staff officer, 
R.A.F. Transport Command. 





Mr. W. J. Jordan, High Commissioner for New Zealand, shakes 
hands with F/L. D. Broomfield, D.F.M., 2nd pilot. S/L. H. G. 
Hazelden, D.F.C., is in the centre, and Sir Frederick Handley Page 
on the extreme right. 
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CORRESPONDENCE 


The Editor does not hold himself responsible for the views expressed by correspondents. ‘The names and addresses of the writers, 
not necessarily for publication, must in all cases accompany letters. 


SPEED RECORDS 
An Unofficial Claim 


I READ with interest about S/L. Waterton’s exploit on the 
closed-circuit speed record, but I think it only fair to 


some of our fighter boys in the R.A.F. who have broken records ~ 


to publish in your valuable Correspondence column details of 
any who have done so 

I know one jet-fighter pilot who, when stationed at Church 
Fenton, regularly every week came over this way. Leaving 
Church Fenton, he came to Newcastle, turned west to east, 
then east to west, crossing and re-crossing Birtley, and back 
to Church Fenton in twenty minutes. 

Allowing for turns, this comes to 600 miles per hour approxi- 
mately. You would greatly oblige by publishing this letter, 
as it gives credit where credit is due. A. SMITH. 

Birtley, Co. Durham. 

[It would be.interesting to know how the timing was done. 
Also the course covered does not conform to F.A.I. regula- 
tions.—ED. ] 


INSTRUMENT-FLYING INSTRUCTION 
Two-stage Amber on Balliol 


os correspondent, ‘‘ Ex-E.F.S. Instructor ’’ (March 11th), 
will be pleased to know that his views are fully endorsed 
in the design of the latest advanced trainer for the R.A.F., the 
Boulton Paul Balliol. 

Amber screens for the two-stage filter scheme are an integral 
part of this aircraft, the windscreen filters being instantly raised 
into position pneumatically by the press of a button. Side by 
side seating for instructor and pupil avoids interference with 
the view and comfort of the former or disturbance of normal 
flying conditions for the latter. 

Many other features shown by past experience in advanced 
training to be desirdble are embodied in the Balliol which will 
undoubtedly do more than meet the criticisms of existing types. 

East Horsley, Surrey. F. H. JONES. 





THE “STAR TIGER” ACCIDENT 
M.C.A. Did the Right Thing 


SHOULD be grateful if you would permit a few words in 

connection with the B.S.A.A. controversy. 

I write as a senior British pilot engaged by a foreign airline 

and .as one of many who have been disgusted by the contro- 
versjal and personal turn which has marked this affair. There 
is to my mind a single summation, i.e., that a comparatively 
‘untried British aircraft has been lost, with more than a score 
of lives, none of which was less important than any other. 
! It will be admitted that none of the mass of opinion has 
‘seriously disputed the fact that the Tudor IV was a compara- 
tively untried aircraft and that the attitude of the affronted 
manufacturer is only natural. It remains a fact that this air- 
craft was comparatively untried by any standards in the world, 
English or American. From this, therefore, may emerge the 
comparatively reasonable assumption that the loss of the air- 
craft was possibly due to structural failure under the violence 
of a tropical storm, and it cannot be considered unreasonable 
for.a Minister of Civil Aviation to follow the steps which have 
already been taken in the cases of the Lockheed Constellation 
and the DC6. It should, indeed, be emphasized that the 
Americans regarded the loss of life involved as the dominating 
factor, and that they were determined not to connive in the 
possibility of a recurrence. : 

In the case of B.S.A.A., this dominating factor seems rather 
to have been lost sight of. Instead, the feud seems to rage 
around the personality of its chief executive. Let us go back 
to the point. Let us persuade the Press and the personalities 


. involved that a great blow has been struck at the prestige of 


British aviation, and that in one way or another: the loss of 
those lives shall not be repeated. To that end, therefore, it 
would seem irrelevant for chief executives to quarrel with de- 
cisions which can only be considered as prudent. Neither, in 
the opinion of the present writer, is it dignified to blare forth 


‘resentment in the public sheets or in the House of Commons. 


From some cause or another, thirty-one lives have been lost; 

let us use all efforts, including grounding of the aircraft, to 

see that it does not happen again if humanly possible to avoid. 
Brussels. ROBIN HANSON. 


AIR. SAFETY 
Escape Exits, Parachutes and Safety Fuels 


URING the war, both as a pilot and, when later on I was 

made responsible for applying the Rescue Marking Scheme 
introduced to make easier the use of emergency escape exits 
on Service aircraft, I very soon concluded that the majority 
of aircraft had their exits insufficiently marked by manufac- 
turers or that they were too difficult to use or were otherwise 
inefficient. 

In the Services: I believe that the Rescue Marking Scheme, 
and the added attention focused on escape aids at the time 
it was introduced, has brought about an improvement, but 
the disaster at London Airport on Tuesday, March 2nd last, 
leads me to wonder whether the same can be said about civil 
aircraft. Has, in fact, the Rescue Marking Scheme been 
applied to civil aircraft or is it still the case that such pro- 
visions are not allowed to be too conspicuous *‘ to avoid scar- 
ing the passengers ’’? 

The teports about the March 2nd crash are conflicting, but 
some indicate that passengers were unable to release their 
safety belts, and that those who did made for the main entrance 
door. Other reports say that the crash occurred through one 
wheel sinking in the ground off the runway. 

Were passengers adequately briefed in the use of their safety 
belts and escape exits, and were enough of the latter pro- 
vided and marked properly? Is the ground bordering runways 
at civil airports made capable ‘of supporting aircraft making 
an emergency or mis-judged landing? And why is an aircrafi 
sent off to a déstination at which landing conditions are so 
poor (some reports gave visibility as having been only 300 
yards) ? 

Cases like this justify reconsideration of the old vexed 
question as to providing parachutes for passengers, even if 
payload has to be sacrificed, especially if flights are to be 
made in such conditions. 

Finally, if the pilot was making a controlled landing in 
this case, one wonders whether he was told to use up the 
bulk of his petrol before landing. 

Perhaps the only answer to making civil flying reasonably 
safe is to go ahead with developing the use of non-inflammable 
fuel. The Germans got results with diesel engines, I believe. 
Why cannot we? D. G. H. 

Twickenham. 

[Parachutes would have been of no use in this case.—Eb. | 


FLIGHT REFUELLING 
Risk Involved Very Small 


I HAVE read with much interest Mr. Pearl’s article on Flight 
Refuelling in your issue of March 4th, 1948, and a few 
comments occur to me which may be of interest to your readers. 

The strength of the economic case for refuelling in flight 
depends on the particular route in view. It is perhaps strongest 
of all for the non-stop flight between Great Britain and New 
York, and here it can be summed up in a sentence. It will 
enable this service to operate 100 per cent regularity. with 
aircraft loaded for a range (if my memory serves me correctly) 
of some 2,300 still-air miles; in other words an Empire route 
type with a respectable payload. 

An example which occurs to one is the large-bodied Tudor 
carrying some twenty-two passengers with day/night accom- 
modation suitable for the flight. The alternative is an aircraft 
loaded for 5,000 miles still-air range, and we are beginning 
to realise what this involves in diversion of national effort when 
we can least afford it. Even were the provision and operation 
of a Brabazon I cheaper than that of four Tudors (and I suspect 
that this is by no means the case when everything is taken 
into account) my vote would still be for the smaller aircraft. 
Their lives do not hang on elaborate mechanisms for defeating 
the square/cube law; there are more than three runways in 
the world on which they can land; and they provide the “‘ little 
and often’’ appropriate to air transport whose main virtue is 
speed of passage. 

Refuelling in flight involves a risk, but my impression is 
that even in this stage of its development it is a risk only of 
failing to refuel, i.e., the risk a normally-operated aircraft runs 
of being diverted en route to an alternative base. For this, 


of course, the receiver aircraft has the necessary fuel reserve 
at all points on its journey, and it would seem that the risk 
itself is greatly minimised by having the refuelling base 
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20,000ft above the ground and capable of being shifted at short 
notice. tothe most favourable spot in a relatively wide area. 
Flight refuelling has already been carried out at such heights, 
and clearly this is the practice to be aimed at on the North 
Atlantic route; but I would not agree with Mr. Pearl that the 
present trials will prove little because they are being made in 
less favourable circumstances. Surely the converse is the case; 
achievement of’ an acceptable. degree of regularity would be 
all the more convincing? 

As to the risks of accident and of passengers being alarmed 
rather than intrigued; there is much natural difference of 
opinion which only experience can resolve. So far as I know, 
there has never been any accident or cause for alarm in the 
many refuels in flight so far carried out with the present tech- 
nique—would that the same could be said of refuels involving 
landing and taking off! 

For myself, I can only say that I would prefer what risks 
there may be to flying up to 5,000 miles in an aircraft wholly 
dependent for its safety on its own tankage and.on_ the 
unfailing operation of ,powered flying controls and: gust-relief 
gadgetry. G. HELLINGS. 

Aylesbury. 


STUDY THE PASSENGER 
Bat not by Speed Before Safety 


URTHER to Mr. G. D. Hart’s reply to my letter which 
appeared in the January 1 issue of Flight, I have read his 
observations with interest. 

I feel that no purpose is served by going into details, but I 
most emphatically disagree with the passage: ‘‘ In order to get 
and hold foreign customers, B.O.A.C. will have to realize that 
from the viewpoint of western hemisphere customers, speed 
comes before safety considerations.’’ I should.like to say that 
safety comes before any other consideration. 

What Mr. Hart, in fact, is saying is that it does not. matter 
if you end up in the local cemetery provided you get there 
quickly. 

I think very few customers (and this includes Mrs. Boghouse) 
would agree with him. W. VAN LEER. 

Welwyn Garden City. 


THE R.A.F.V.R. 
More Advanced Aircraft Types Wanted 


WOULD like to answer your correspondent.*‘ 474’’ (Febru- 
ary 19th) on one or two points he raised in connection with 
the post-war R.A.F.V.R. 

I quite agree with him that recruiting has fallen more than 
a little flat, but the reasons are quite simple. 

Before the war, schools were full of comparatively inexperi- 
enced pilots; nearly all had learnt to fly in the V.R. and few, 
if any, had flown advanced type aircraft. That is to say what 
one has never had one never misses. Therefore, - all were 
satisfied with the system of training and the planes they were 
flying, and indeed the waiting list to enter the V.R. was so 
long that they felt they were rather lucky to be flying at all, 
and especially lucky that they were being paid to learn to fly. 

Things are rather different now. Only the experienced 
ex-R.A.F. pilots are at present allowed to join the Reserve; 
the majority of these pilots have flown advanced type aircraft, 
and have no wish to waste their time fooling around with the 
V.R. They can fly elementary aircraft at their local Aero 
Club where they can take their wives and friends along, enjoy 
decent club facilities and escape all the rules, regulations and 
commitments of a military organization. 

If the R.A.F. desire to get these types back into the Air 
Force under the Volunteer Reserve, they must make it worth 
their while, giving them more advanced aircraft to fly, so that 
they can practise the latest radio and navigation’ procedure, 
and so that when the next war comes along they will only need 
an O.T.U. to be back on ‘‘ops’’ again. As it is at present, 
they will waste a considerable amount of time getting used to 
operational aircraft after flying around in a Tiger Moth. 

Why not let the Reserve Schools have a few old Wellingtons 
or Hurricanes? Failing that, even Oxfords or Harvards would 
help, then the Navigators and Wops would be able to fly 
along with the pilots, and perhaps they would get a little crew 
training. 

Don’t think that by all this I am under-rating the Tiger 
Moth; indeed it is an excellent aircraft, and I admit that to 
fly it accurately takes a considerable amount of skill, but why 
put your Lancaster or Dakota pilots into the air and tell them 
to do an hour’s slow rolls and loops, when all the time they 
should be practising navigation and single-engine flying? 
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To make the V.R. of the future into a going concern, split 
the school into two parts; one half of the school should revert 
to its peacetime practice of taking 18-year-old inexperienced 
pupils and teach them:to fly in the same way as the Uni- 
versity Air Squadrons are doing now. The other half to be 
maintained by the O.T.U. for the experienced aircrew left 
over from the last war. ‘*EX-RA.F.”’ 

Loughborough. 


THE INFORMAL LIGHT AIRCRAFT COMMITTEE 
Ignorance of Engineer’s Duties Alleged 


WARS LANGLEY ’S diatribe (Flight, March 4th), upon 
your correspondent’s criticism of the report from the 
Informal Light Aircraft Committee, has only served to empha- 
size Mr. Andrews’ original contention that the Committee’s 
efforts must of. necessity prove abortive on the grounds that 
they have been devoted to providing a report based upon 
inaccurate and misleading data, 

I feel. perfectly confident in stating that Mr. Andrews’ 
remarks upon relative salaries of ground and flying staff were 
in no- way intended as a militant demand for increased financial 
remuneration for the maintenance engineer, but were merely 
advanced as an illustration of the abysmal ignorance of the 
engineer's duties that is, and has been for so long, extant 
among other sections of the industry. Furthermore, it follows 
that if the Committee were so out of touch with current con- 
ditions in this particular instance, then one may be excused in 
assuming that it was likewise as uninformed upon other con- 
siderations. 

Mr. Langley says that the figures in question were “to 
the best of our knowledge, those ruling at the time.’’ If this 
be so, would it not have been the obvious course to have 
referred to an authority upon the subject, the Society of 
Licensed Aircraft Engineers, for confirmation. 

Turning to a more technical aspect, I, as a Licensed Aircraft 
Engineer, have nothing but admiration for the Committee’s 
laudable efforts toward reducing maintenance to the absolute - 
minimum, but I suggest that here again was a subject upon 
which the Society could have contributed invaluable evidence 
from its considerable reserve of practical experience and records. 
Maintenance of training aircraft, despite all the efforts of an 
enlightened design organization, is and must always remain 
peculiarly individual, and in an endeavdéur to minimize ser- 
vicing and repairs by increasing aircraft robustness, one must 
ensure that this line of development is not pursued to a degree 
where servicing and maintenance acquires discouraging propor- 
tions to the embryo pilot. 

Far from registering surprise at Mr. Andrews’ observations, 
I consider that the members of the Informal Light Aircraft 
Committee be advised to adopt a greater spirit of, intelligent - 
co-operation and of tolerance in the acceptance of differing 
opinions, in preference to indulging in the delivery of ill-advised 
reprimands to their critics. D. W. RICHARDSON. 

Barnet, Herts. Ss 





FORTHCOMING EVENTS 


. 18th.—Royal Aeronautical Society : ‘‘ Flight Testing at High Sub- 
sonic Speeds.’’ H. Davies, B.A., M.Sc., A.F.R.Ae.S. 
. 20th.—Society of Licensed Aircraft Engineers: ‘‘ Brains Trust,” 
in co-operation with the N.C.A. and A.R.B. Question Master, 
R. H. Hardingham, O.B.E. 
. 22nd.—R.Ae.S. (Bristol) : ‘* Operation of Civil Transport Aircraft.’’ 
N. E. Rowe, C.B.E., F.R.Ae.S. 
. 25th.—R.Ae.S. (Yeovil) : ‘‘ Recent Development in Flying-Boats.” 
H. Knowler, F.R.Ae.S. 
. 3lst.—Royal United Service Institution : ‘‘ Atomic Energy.”’ Prof. 
H. S. W. Massey, F.R.S. 
Ist.—R.Ae.S. (Manchester): ‘‘ Flight Refuelling.’’ C. H. Latimer 
Needham. 
Ist.—R.Ae.S. (Yeovil) : A.G.M. and Films. 
3rd.—Helicopter Association of Gt. Britain: ‘‘ Probleris in the 
Design of Multi-Rotor Helicopters.” J. S. Shapiro, A.F.R.Ae.S. 
3rd.—Rugby Football. R,A.F. versus Army, Twickenham, 
ene Sw ee: ‘** Flight Refuelling.”’” Sir Alan Cobham, 


7th.—R.Ae.S. (Gloucester and Cheltenham) :: A.G.M. and Films. 
7th.—R.Ae.S. (Luton): ‘‘ Rocket Propulsion and Interplanetary 
Flight,” A. V. Cleaver, A.R.Ae.S. 
. Mth.—R.Ae.S. (Grad ahd Stud ): “The Influence of the 
Recent Civil Airworthiness Requirements on Civil Aircraft 
Design.”” W. Tye, B.Sc., os 
. 14ch.—R.Ae.S. (Bristol) : A.G.M. and Films. 
. ISth.—Royal Aeronautical Society: ‘* The Aerodynamic Problems 
of High Altitude Design.”” W. E. W. Petter, B:A., F.R.Ae.S. 
. 16th.—British Interplanetary Society: ‘‘ High Strength Hydrogen 
Peroxide for Rocket Propulsion.’ V: . Slater, B.Sc., 
F.R.LC., M.1.Chem.|., and W. S. Wood, B.Sc., F.R.I.C., 
A.M.1.Chem.E. 
. 16th.—Institute of Navigation: ‘‘ The Future of the Magnetic 
Compass.”" Cdr. W. E. May, R.N. 
. 30ch.—-United Flying Clubs Ball, The Dorchester, Park Lane. 
5th.—British Interpianetary Society: ‘‘ Lunar Research.” H. P. 
Wilkins, F.R.Ae:S, j 
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LIGHTLY ON THE GREENSWARD : Hawker Sea Furies first operate from grass, before delivery to Service airfields, with their concrete 


runways. 


Later they fly to and from the steel decks of aircraft carriers. 


Mr. T. S. We 


‘ade, a Hawker test pilot, is here setting down 


one of these agile and versatile fighter-bombers on the grass at Langley. 


Air Minister Deputy Lieutenant 


y= of five Deputy Lieutenants ap- 
pointed by the Duke of Wellington, 
Lord Lieutenant of the County of Lon- 
don, is Mr. Arthur Henderson, the Air 
Minister, 


Halton Passing-out 

ft Rass passing-out inspection of approxi- 
mately two hundred apprentices of 
the 50th entry took place at R.A.F. 
Station, Halton, Bucks, on March roth. 
The apprentices were inspected by Air 
Marshal Sir Ralph Sorley, K.C.B., 
O.B.E., D.S.C.,; D.F.C., Air Officer 
Commanding-in-Chief, Technical Train- 
ing Command. Three squadrons of 
apprentices with their pipe and fife band 
and the new goat mascot, Lewis II, took 
part. : 
Parents attending were told by Air 
Commodore J. F.:Titmas, C.B.E., Air 
Officer Commanding, R.A.F., Halton, 
that the physical fitness of their sons 
was impressive. Apprentices had gained 
an average of nearly 194 lb in weight 
since they began their course. 


Vampires for “605” 

AS COMMODORE Jj. A. C. 

WRIGHT, first C.O. of No. 605 
(County of Warwick) Squadron of the 
R.Aux.A.F. when it was formed 22 years 
ago, inspected the recently re-formed 
squadron at Honiley airfield on 
March 7th. After congratulating the 
present C.O.—S/L. R Walker, 
D.S.O.—and the other officers and air- 
men on their smart turn-out, Air Com- 
modore Wright, now the squadron’s 
Honorary Commodore, spoke of 605’s 
proud record in the last war, and of the 
enviable reputation it had always had 
among auxiliary units. 
in the first: nine years of its existence 
it had won the Esher Trophy on six 
occasions and had been second on two 
occasions.: The squadron also had the 
distinction of having been selected to 
take part in the annual flying display at 


He recalled that - 


Hendon each year before the war. A 
further distinction, he said, had just 
fallen to 605, in that it had been selected 
as the first Auxiliary. squadron to con- 
vert to Vampires. He said it was hoped 
that the new aircraft would become avail- 
able in June, shortly before the annual 
camp in July 


Benevolent Fund Expenditure 


PP 1947 the R.A.F. Benevolent Fund 
gave help to 28,546 serving and 
former members of the R.A.F. and 
W.A.A.F., as against 31,134 cases in 
1946. A.V-M. Sir John Cordingley, Con- 
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troller of the Fund, states that the books 
for 1947 are not yet audited, but that 
they will show a small percentage in- 
crease in total expenditure over the 1946 
figure of £557,760. The number of air- 
men and airwomen helped was 24,990, as 
against 3,556 officers, and the number of 
W.A.A.F. helped was 1,732, of whom 
43 were Officers. 


Biggin Hill Memorial Committee 
é <3 secretaryship of the Biggin Hill 

Memorial Committee for the rebuild- 
ing of St. George’s Chapel of Remem- 
brance at R.A.F. Station, Biggin Hill, 
Kent, has been taken over by the Rev. 
K. G. Horner, the officiating chaplain at 
the station. 

In his secretarial work, Mr. Horner 
will be assisted by Miss Ella March, of 
‘‘Troy,’’ Stock Hill, Biggin Hill, a 
member of the committee. All communi- 
cations relating to the memorial and 
donations to the memorial fund should 
be addressed to the Hon. Secretary, 
Biggin Hill Memorial Committee, R.A.F. 
Station, Biggin Hill, Kent. 





Bomber Crews Remembered 


HE hundreds of Dominion and Royal 

Air Force bomber crews who were 
based in the area during the war will be 
recalled when the annual memorial ser- 
vice is held at Stonefall Cemetery, [larro- 
gate, on Easter Sunday. The service is 
sponsored by the Harrogate Victory 
Branch of the British Legion. The 1,000 
graves at Stonefall—6oo Canadian and 
the rest R.A.F., Royal Australian Air 
Force, Royal New Zealand Air Force, 
and French Air Force aircrews—are 
** adopted ’’ by local families, who under- 
take to care for them and lay wreaths 
on appropriate days. 

The R.A.F. will be represented by 
A. Cdre. B. V. Reynolds, C.B.E., Air 
Officer Commanding No. 64 (Northern 
Reserve) Group. The High Commis- 
sioner for Australia (Mr. J. A. Beasley) 
and the Senior Air Staff Officer, Canadian 
Joint Liaison Committee, London (G/C. 
V. H. Patriarche, O.B.E., A.F.C.) will 
also attend the service. It is hoped that 
New Zealand and France will be officially 
represented. The service will be con- 
ducted by the Rev. J. F. Cox. 


Aero-Medical Conference 


A FILM describing pilot ejection ex- 
periments will be one of the Royal 
Air Force exhibits at the Aero-Medical 
Association Congress to be held at 
Toronto in June. The President of the 
Congress will be A. Cdre. J. W. Tice, 
M.B., former Director of Medical Ser- 
vices (Air), Royal Canadian Air Force. 
W/C. H. P. Russell-Smith, of the R.A.F. 
Institute of Aviation Medicine, Farn- 
borough, Hants, will be one of the dele- 
gates. He is a pilot with considerable 
experience on jet aircraft as well as a 
doctor, and was awarded the Air Force 
Cross during the war for flying work con- 
nected with medical problems. 

At the Congress there will be discussion 
groups on various aspects of aviation 
medicine, including vision and hearing, 
air sickness, high speed and high alti- 
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tude flying, and the human factor in air- 
craft design. The R.A.F. exhibits will 
provide much information of. - inter- 
national interest. 


H.M.S. “ Warrior” 


H™:: WARRIOR, the light fleet 
carrier, which is being returned to 
the Royal Navy after two years’ service 
with the Royal Canadian Navy, is to 
be commanded by Commander R. Case- 
ment, O.B.E., R.N., and following a refit 
is to become a training and experimental 
unit.. She will formally be returned to 
the Royal Navy on March 23rd. 

The Canadian crew will transfer be- 


tween March 23rd and April 5th to the . 


new light fleet carrier H.M.S. Magnificent 
which has been built by Messrs. Harland 
and Wolff at Belfast, and this~ship will 
be commissioned for service with the 
Royal Canadian Navy on April 6th. 
She will be commanded by Commodore 
H. G. De Woolf, C.B., D.S.O., D.S.C., 
described as ‘‘the most decorated officer 
in the Royal Canadian Navy.” 


Technical Assistant Trades 


ECRUITING for the nine technical 

assistant trades in Group C, intro- 
duced last year.chiefly to provide. for 
productive service from national service 
men, has now been widened to include 
recruits for regular service on five-year 
engagements, recruits under training for 
allied Group B trades who fail to qualify 
for remustering, regular leading aircraft- 
men and below who were previously 
group D armament and maintenance 
assistants and are suitable ‘for direct re- 
mustering, and regular leading aircraft- 
men and below group D trades. 

The: nine assistant trades are arma- 
ment, airframe, engine, electrical, instru- 
ment, ‘air wireless, ground wireless, air 
radar, and ground radar assistants. 
Selected airmen in these trades will be 
able to remuster to the allied group B 
trade and sign on for further service, 
but promotion beyond L.A.C. will de- 
pend on conversion to the allied group A 
trade. The training for each trade lasts 
twelve wecks, made up of eight weeks at 
a technical training school followed by 
four weeks’ ‘‘ improver’’ experience at a 
unit where the men are taught the actual 
duties on which they will be employed 


Gift from Madras 


A> a permanent memorial of the 
association of the people of Madras 
with No. 35 Squadron, R.A.F., during 
the war, a writing table set comprising 
an inkstand, blotting pad and roller 
blotter, all of Indian beaten silver and 
bearing the arms of the Madras Presid- 
ency, have been presented to the 
Squadron by the Madras Provincial War 
Committee and were formally handed to 
the squadron at R.A.F. Station, Stradis- 
hall, Suffolk, on March 5th, by Air Mar- 
shal A. B. Ellwood, Air Officer Com- 
manding-in-Chief, Bomber Command. 
The squadron was formed in 1916 and 
when in November, 1940, it became the 
first in Bomber Command to be _re- 
equipped with Halifaxes, the money for 
the new aircraft was given by the people of 
the Madras Presidency. In appreciation 
of the gift the squadron has since been 
known officially as No. 35 (Madras 
Presidency) Squadron. It was always 


the intention of the Madras Provincial 
War Committee to commemorate the gift 
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MADRAS SQUADRON : ‘A parade for the presentation of a writing table set, bearing 


the arms of the Madras Presidency, to No. 35 Squadron at Stradishall. 


An account of 


the Squadron’s history and of the ceremony is given on this page. 


by some more permanent token and it 
is hoped that the silver writing table set, 
to be kept in the officers’ mess, will be a 
reminder for many years to come of the 
squadron’s association with Madras. 

The squadron formed part of the Heavy 
Bomber Night Force operating against 
Germany and from the beginning of 1941 
participated in all the major bombing 
operations, including the first 1,000- 
bomber raid on. Cologne on May 30th, 
1942. When the Pathfinder Force was 
formed in August, 1942, the squadron 
became part of it and from then on until 
the end of the war supplied marking air- 
craft for 425 attacks, including five on 
Berlin. 


Navy Win at Twickenham 


Fs ick rears the decision depended 
upon a place kick (which failed) 
during the last few minutes of play, the 
Navy’s 9 to 8 points victory over the 
Army must be regarded as a very satis- 
factory result. The match was played 
under very different conditions from the 
Navy v. Air Force match on Saturday, 
February 21st, and Their Majesties The 
King and Queen and Her Royal Highness 
Princess Margaret saw an exciting, open 
and very fast game in bright sunshine. 

The Army put a very strong team, in- 
cluding seven internationals, into the 
field, but their methodical but rather un- 
inspired play was not quite good enough 
to match the opportunism and momen- 
tary brilliance of the Navy. Vaughan, 
the Navy skipper, led his team magnifi- 
cently, and through excellent backing-up 
and exceptional speed, managed to score 
both, Navy tries and narrowly missed 
others. Ransome and Hosking gave him 
good support among the forwards. 

The Navy owed a lot to the speed and 
elusiveness of Barras, their stand-off 
half, who was outstanding among all 
the outsides on the field. Through 
Burges, the scrum half, who also played 
very well, the ball was served frequently 
and rapidly to the centres, but there, 
partly through good Army defence, but 
also due to poor passing, it often stopped. 

For the Army, Walter, the full back, 
played a valuable and steady game, and 
his. touch-finding was excellent. His 
place -kicking, unfortunately, lacked 
directional accuracy. The halves—Davies 


and Wilson—individually and together 
started one of two good movements, and 
had the ball been passed more often to 
Jackson, the fast and hard-running wing 
who scored a fine try, the result might 
have been different. The scores were 
made up of a penalty and two tries on 
the Navy’s part to a goal and try for the 
Army. The Army missed two possible 
penalties and a relatively easy conversion 
which would have given them the match. 
The kick for the second Navy try 
bounced back off the post. 

The Royal Air Force XV will have to 
develop amore solid defence, and their 
forwards will need to concentrate on their 
fitness if they are to keep up with and 
keep out the Army team on their present 
form.. The match takes place on April 
3rd at Twickenham, . kick-off 3 p.m. 


Royal Air Force Club 


ae oe annual general meeting of the 
Royal Air Force Club will take place 
on March 31st, at 6 p.m. 


Reunions 


HE second reunion dinner for 

R.A.F. and W.A.A.F. officers who 
served. in No. 206 Group MEDME, 
will be held at the Holborn Restaurant, 
London, W.C.2, on Friday, June 4th, 
1948. Numbers will be limited to one 
hundred and those interested should in- 
timate acceptance as early as_ possible. 
Cheques for 15s 6d, drawn in favour of 
“No. 206 Group R.A.F. Reunion 
Dinner,’’. should be forwarded to G/C. 
B. L. Blofeld, Room 532, Adastral 
House, Kingsway, London, W.C.z. 
Tickets will be forwarded on or about 
May ist, 1948. 

* 


* * 

The Central Flying School reunion 
dinner for officers who have served on 
the staff of the C.F.S., will be held on 
June 18th, 1948. Particulars from the 
Hon. Sec., C. F. S. Reunion, R.A.F. 
Little Rissington, Glos. 

* * * 

A reunion of No. 287 Squadron is being 
held at the Cock Tavern, Fleet Street, 
London, E.C.4, on April 23rd, 6.30 p.m.- 
Ir p.m., dress informal. Old members 
who are interested should contact F/L. 
Ronald Grose, ‘‘ Woodstock,’’ Oaklands 
Road, Totteridge. 
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- MAGNA-GANG MOWER 
| SPECIAL FEATURES : | 3 cia sh ae i a ela i , 
| Large Diameter pressed | : eg 
. ! steel road wheels, fitted 


with spikes. 
Simple, quick - action | 


r : 
 - Ransomes 





! 
| SPECIAL FEATURES : | 
Welded cutting cylin- 
ders, 10in. diameter, | 
having 5 strong Sheffield 
| steel cutters. | 


lever adjustment for 
height of cut. 

Adjustable drawbar 
heads to suit various | 


Indestructible welded 
steel top frame. 

| Steel plate sides. 
Simple arrangement for 
adjusting bottom blade 
to cutting cylinder. 

| Hardened steel | 
machine-cut gearing. 

| Patent spring attach- 

| ment which prevents 
rear part of machine 
lifting when in work. 
Disc back rolls. | 


CELE eee ae 


tractors, or a special 
| yoke can be supplied for 
single point attachment. 
Specially strengthened 
main axles. 
Separate pawl and rat- 
chet drive for each road 
| wheel, giving differen- 
tial action to facilitate | 
turning. | 





FOR CUTTING AERODROMES 
& SIMILAR LARGE GRASS AREAS 


Full particulars on request. 


RANSOMES, SIMS & JEFFERIES, Ltd., Orwell Works, IPSWICH J 




















AUTOMATIC INCHING CONTROLS 





ON THE OIL RADIATOR 
OF THE 


MAMBA 


TEDDINGTON CONTROLS Ltd. 
CEFN COED, Near MERTHYR TYDFIL, SOUTH WALES 
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Viking airliners are now in regular service with 


B.E.A. to the principal cities of Europe. 
BRITISH EUROPEAN AIRWAYS 


are users of © 


==Halls= 
AIRCRAFT FINISHES 


APPROVED BY A.I.D. AND A.R.B. 


Made by 


JOHN HALL & SONS 


(BRISTOL & LONDON) LTD., BRISTOL 


FLIGHT 











Hengrove, Bristol & 1-5 St. Pancras Way, London, N.W.1. - 





MarcH 18TH, 1948 


ANGUS 
OIL 
SEALS 


Used extensively with- great success 
throughout the British Aircraft Industry 
for many years. 











NOW THE CHOICE FOR THE 
“MAMBA” GAS TURBINE. 


TRADE flo MARK 


Consult us and we will solve your Fluid Sealing Problems, 


GEORGE ANGUS & Ce [7 


ESTABLISHED 1788 
MANUFACTURERS 


OIL SEAL WORKS, NEWCASTLE tron TYNE, 6. 
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‘PERSPEX’ 


for civil and service aircraft 








M 
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The beauty and durability of the finish you give 
to your product depends largely on the efficiency of 
the spray gun you use. Aerograph- DeVilbiss Spray 
Guns are chosen by management and operators alike 
for the beautiful finishes they produce, exceptional 


speed of application, long life and ease of operation. 


AEROGRAPH 


SPRAY PAINTING & FINISHING EQUIPMENT 


The Aerograph Co. Ltd., Lower Sydenham, London. S.E.26. 
Telephone: Sydenham 6060 (8 lines) 
CVS-230 





OF PROVED 
RELIABILITY... 


CIRRUS engines have a long record 


of success in many countries and in a 
great variety of light aircraft, and 
are now snowing their worth in the 
new light civil planes being built by 


many feading manufacturers. 





“MINOR” Series II 100 h.p. 
“MAJOR” Series Il 150 h.p. 
“ MAJOR ” Series HI 155 h.p. 

















REGISTERED 7 TRADE MARK 
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(YOU'LL NEVER REGRET FITTING ) | 
(Palmer 
SILVOFLEX 


FIREPROOF 
FLEXIBLE 
HOSE UNITS 


are fitted to the 


Armstrong Siddeley | 
MAMBA 


GAS TURBINE 












UP TO 6 TONS 
CAPACITY EACH 


(3,500 TYPES & SIZES) 








Specify quantity, type of head 
fitting, load per fitting, type 
of wheel preferred, running 
conditions and 


soo eee 


LET US SOLVE 
YOUR 
CASTOR PROBLEMS 


B.1.F. (Castle Bromwich) 
Stand No. D.426. 











Patentees and Manufacturing Engineers 

















AUTOSET (PRODUCTION) LTD., Dept. M, Stour St., Birmingham, 18 
Established over quarter of a century. THE PALMER TYRE LIMITED 
\ Please mention “‘ Flight ’’ when making enquiries. , PENFOLD ST., EDGWARE RD., LONDON, N.W.8, 














S f Uf Sv, ’, SCHERMULY AERONAUTICAL PYROTECHNICS 


HOLDTITE ADHESIVES 


are the answer to those many problems 

—will join the most varied materials 

including Rubber, Wood, Metal, 
Plastics, etc. 





No. 6 SCHERMULY SPECIAL VEREY LIGHTS AND 
PISTOLS 


Immediate delivery can be given of these small ‘stores 
noted for their exceptional purity of colour and brilliance. 
The Schermuly 1!” size is almost equal to the average |” 
cartridge, while the larger type represents the very 
maximum performance obtainable from this type of signal 


One of the many products of the world’s leading pyrotechnic 
research organization. In war, famous for their 7,000,000 
candle power ‘*‘ Skymarker "’ Target Identification Flares, 
used by all Allied Pathfinder Squadrons : their 400,000 
candle power ‘‘ Snowflakes,”’ dread of the U-boats ; their 
Kite Launching Rockets, Air-Sea Rescue equipment and 
other outstanding pyrotechnic devices. In peace, devoting 
their inventive genius and specialised skill to the creation 


S URR IDGI E s PATENTS , Sona an ope fan 


ee THE SCHERMULY PISTOL ROCKET APPARATUS LTD. 


‘PHONE, BECKENHAM O168 GRAMS. SURRIDGE, BECKENHAM _— 
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WE SPECIALISE IN - 


@ Halifax Freighter modifications. 





@ Dakota Passenger Conversions. 


@ Consul, Rapide, Fairchild and Proctor C of A and 
repairs. 





@ Cheetah, 
overhauls. 


Gipsy and Cirrus complete Engine 





@ Radio and Radar repairs. 





@ Early delivery of Halifax Freighter Aircraft and spares. 





Whatever type of aircraft it is, whatever needs to be 
done to it, we will complete the job promptly and 
efficiently. 








AIRTECH LIMITED - AYLESBURY AND THAME AIRPORT 
HADDENHAM, BUCKS . Telephone : AYLesbury 1173-4 
Also at Bovingdon and Croydon Airports. 














MAMBA PROPELLER - TURBINE ENGINE 
by ARMSTRONG SIDDELEY 











Serck provide a “Radial flow oil cooler” 
for dissipating the heat from the reduc. 
tion gears. Armstrong Siddeley chose 
“Serck Radial flow” because of its 
the vital 
necessity for trouble free operation 


mechanical features and 


under modern operating conditions. 





RADIAL FLOW OIL COOLER BY SIRCIK 


SERCK RADIATORS LIMITED 





- WARWICK ROAD + BIRMINGHAM 11 
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Air Show ! 





“FLIGHT” CLASSIFIED ADVERTISEMENTS 


Rate 3/- per line, minimum 6/-, average line 6-7 words. Special 
rates: Auctions, Contracts, Patents, by My and Official Notices, 
Public Announcements, Tenders, 4/- per line, minimum 8/- per 
Paragraph. Box Nos., aad 2 words, ao “tor postage and forwarding 
replies. Press day, ‘ist post Thursday. No responsibility accepted 
for errors, Remittances payable to :—‘‘ Flight’ Publishing Co., 
Ltd., Dorset House, Stamford St., London, 8.E.1. 
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EQUIP YOUR STAFF WITH 
THESE FINE SUITS 


Trade terms to Manufacturers and Clubs 
FLYING SUITS 


in fine quality serge 
finished drill; zip 
fastening frorit legs 
and cuff, in white, 
khaki or navy, 79/6 
(4 coupons). 
Tan leather cham- 
ois-lined FLYING 
HELMETS —_ 30/-. 
ex- 
vision 
GOGGLES, com- 
plete with spare 
lenses, 22/6. Luxor 
eoeeles 50/-. Trip- 
lex 



























goggles, 7/6, 
with spring head 
band, 12/6. 

Black or Rm: 
Lumber or 


quarter pc WEATHER TACKETS. Write for 
list! R.A.F. Outer Flying Suits COUPON FREE, 
and Brand New, 45/-. Fur Collars for Flying Suits 6/11. 
Brand new R.A.F. Kapok inner suits, fully zipped, 
28/6. Coupon Free Duffle Coats from 55/-. 
We can supply Lambswool lined EX-R.A.F. calf 
length FLYING BOOTS, Black calf Leather Uppers 
with waterproof canvas tops at 82/6 ; and sizes 9, 10 and 
Il in. EX-R.A.F. ESCAPE BOOTS with black 
AND ‘e tops, zip mere at 90/-. ALL BOOTS POST 


COUPO E. 
Tig lined FLYING JACKETS 


and 
now in stock at reasonable prices. 














Fur 

And TROUSE 
ALL are COUPON FREE. Write, call or ‘phone for 
particulars. 

All goods are sent POST FREE unless otherwise stated, 
QUICK SERVICE, SPECIAL TERMS TO FLYING 
CLUBS—SECRETARIES WRITE FOR PAR- 
TICULARS NOW. 

Illustrated list on receipt of Id.stamp. Trade supplied. 


D. LEWIS &5 


a 
Leather Clothing wow 
for Home or Export 


124, GT. PORTLAND ST., LONDON, W.1 


Trade Enquiries Invited 
Tel.: Museum 4314, Tele.: Aviakit, Wesdo, London 


IMPORTANT 
GUIDE 


This unique handbook, 
** Engineering Opportuni- 
ties,’ outlines over 200 
home- -study Courses of tech- 
nical instruction, including 
Aeronautical Engineering, 
Aeronautical Design, Aero 
Engines, Air Navigation, 
Aircraft Engineers’ Licences 
(Ground Engineers), 
A.F.R.Ae.S., A.M.I.Mech.E., 
R.A-F. Maths., ete. 
Our Courses have been 
approved by the Royai 
Aeronautical Coatets and 
WE GUARANT 


‘‘NO PASS—NO FEE” 


A copy of this enlightening guide 
to well-paid posts will be sent on 
request-—FREE. 

BRITISH INSTITUTE OF 


ENGINEERING TECHNOLOGY 


306, Shakespeare House, = Stratford 
Place, London, W.1 























AIRCRAFT FOR SALE 


APIDES and Proctor Vs, very low hours, full 
R*E of A., splendid condition; from £1,400, ae 
Kay, Sta. 10/20, Essex St., Birmingham, 5. [02 


IRCO, Ltd.—Suppliers of "aircraft; export enauiries 

invited.—109, Jermyn _St., London, 8.W.1. Tel. 
Aerosup, Piccy, London. ‘Phone: Whitehall Bes 

0312 

USTER-TAYLORCRAFT Plus Model D, side-by- 

side 2-seater; 12 months C. of A., dual control, 

ae eg 90 hp Cirrus Minor engine; offers invited. 

—Box 6437. [1586 


AIRCRAFS FOR SALE 


OREO ROP mE 


N: Ltd. 


W: S. SHACKLETON, Ltd., 175, 
don, W.1, the biggest ‘dealers 
used aeroplanes. 
WE appeal specially to overseas buyers having had 
much experience of their requirements, . ‘apart 
from ak the principa] countries of Europe we have 
exported aircraft to Angola, Argentina, Australia, 
Brazii, Burma, Ceylon, Chile, Congo, Egypt, Feder 


Piceadilly, Lon 
in Europe in 


Malay’ States, Hindustan, "Kenya, Lebanon, Malta, 
Netherlands East Indies, New Guinea, New Zealand, 
Nigeria, Nyasaland, Pakistan, Palestine, Persia, 


nheeeee, South Africa, ete. 
S. SHACKLETON, Ltd., 


asi" Magister, recently completed C. 
. overhaul, resprayed cream, in good 

order with full equipment 
—Auster Autocrat, 


offer :— 


3-seater, perfect con- 


dition, low hours, renewal C. of A. just 
done by Airwork. 
HE cheapest Autocrat ever advertised.—Apply 
Shackletons, 


£1 V5: Piper super cruiser, almost brand new, 

@ quite unrepeatable bargain, complete 

with 2-way radio, self-starter, cabin heater, dynamo, 
etc., long-term C. of A., under 20 total hours. 

£1 5 Fairchild Argus, C. of A. to November 

1948, very low hours and in good order. 
£20502" Proctor V, a_ brand 

aircraft with full makers’ guarantees 

on propeller, engine and airframe, available at £800 

off list price owing cancellation of order.—Apply 

Shackletons. 

02. .H. 89A Rapides, a selection avail- 

able from £2,500, with long-term C, of 

A.s, price dependent on hours, equipment fitted (wire- 

less, etc ).—Apply to Shackletons for further details. 

0: .—Miles Aerovan, in really excellent con- 

dition, estimated cost C. of A. renewal 

under 250 hours, 


new 


£50, eight seats, long- range tanks, 
cost over £6,000 


£XXXX-: —Beechcratft Expeditor, 2 brand new 


Wasp Junior engines, full fnstru- 
ments and wireless. year’s C, of / 


, an ideal executive 
or charter aircraft, offers wanted. 
OR further details of the above and any other type 


of aircraft please apply to 
W: 8. Ht ame Ltd., 175, Bieetilly. Lon- 
don, W.1. Tel. Regent 2448-9 Cables: 
Shackhud, London. [0070 


BOmMASh rs 


‘PHE best. 


£1 ,500.—A Dakota, 12 volt, engine hours since 
complete nil, freighter version with 
en oor, usual navigational aids, 12 months’ 


ee ae. S delivery immediate, 

ip“ ,000. —Metal wing Avro XIX, 12 months’ C. 
A, radio equipment, delivery 4 weeks. 

£900: .—From £900 upwards, a large selection of 
Proctor Is, IVs, Vs, we are the largest 


Proctor dealers in the country. 


RITE or telephone Field Aircraft Services, Ltd., 

Croydon Airport. Tel Croydon 7455. Cables: 

Fieldair, Croydon {0258 
VIATION 
RADERS, 
IMITED. 


ALIFAX freighters with 12 months C. of A. for 

immediate delivery with unlimited spares; en- 
quiries invited for all ty - of aircraft, spares and 
equipment.—Aviation Trade Ltd.. 78, Buckingham 
Gate, London. ‘Tel. Whitehall 8738, {1575 
BABY delivery can be arranged by Western Air- 

ways, Anson passenger types £3,800 to £4,100, 
freighters £3,100 to £3,500, navigational trainers 
£2,200 to £2,850; also Walrus 4 “ee seats, 
Hornet Moth, ‘Auster £575 with year’s C. A., or 
nearest offer. —Apply Airport, Weston- aaa Mare. 
Tel. Weston 2700. 








[1478 4; quick delivery.—Box 6143. 


Aircraft Maintenance 
Engineers’ Courses 


FOR CATEGORIES A, B, © and D 


The T.1.G.B.’s up-to-date courses for the above 
conte, —_ requirements and are on the 
technological fully informative lines which candi- 
dates eure.” All candidates for licences, as well 

as other engineers engaged in Aeronautics, 
should,therefore,write to The T. !.G.B, 
for details and for a copy of ‘The 
Engineer’s Guide To Success,’’ cover. 
ing all branches. 





ics Tutors, 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
384, TEMPLE BAR HOUSE, LONDON, EC4 


The Professional Eng ing & Aer 











AIRCRAFT CAMERAS 


AMERICAN K.24 with bloomed “ AERO- EKTAR ” 7 inch 
12.5 lens, coue, motor, etc., and suitable for hand or electric 
operation (24v.). Takes standard 53” film can be used 
in aircraft or as ground camera. New ex-warehouse £22.0.0 








AMERICAN K.19 with 12” 2.5 bloomed “‘AERO-EKTAR” 
lens, etc., and built-in photo-electric cell. Designed for 
precision survey work and takes 9” x9” picture. NEW, 

ex-warehouse. £27.10.0 


F.24 AIR CAMERA, complete for hand operation _ 
body, magazine, cone, shutter, gear-box and 8” 12.9 
* Pentac”” lens 








We also stock Developing Tanks for F.24, tripods, lenses 
control units, etc. 


G t 
H. LESTON, LTD. pence 
Aero Warehouse : 69 Church 8t., AM Bassador 
Edgware Road, London, N.W.8. 4856 
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TRAVEL THE RAIL-A1R-WAY 


GATWICK 
AIRPORT 








AIRPORTS 'LTD., GATWICK AIRPORT 


TEL: HORLEY 1000 SURREY 





AIRCRAFT FOR SALE 


IR TRANSPORT & SALES, Ltd., for new and 
second-hand aircraft.—5, Clarges St., London, 
W.1. Grosvenor 4653. (0363 


Ee aT fully eanipped, 8 seats, 12 months’ 
low hours; first offer of £2, 950 secures 

this machine—Box 6106. [1490 
ous SSEATER Fairchild Argus, 
charter operator, 12-month C. of 


very suitable 
A.; choice of 
(1512 
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AIRCRAFT FOR SALE 


Amos 


IMITED. 


myonk. Ltd., has completed negotiations with 
A’s A. whereby it becomes the sole selling agent 
for sy fleet of redundant DH 89 aircraft recently 
operated by B. 

IRWORK, Ltd., still have available for delivery 

early this year a number of De Havilland 
limited number of second-hand Airspeed 
Miles Aerovans and emini aircraft, 
all with C. of A.s. Delivery date for the 
Havilland Doves is earlier than. De Havillands 
themselves can undertake. 

NQUIRIES invited to Airwork, Ltd., Sales Divi 


sion, 15, Chesterfield St., London, W.1. Tel. 
Grosvenor 4841. (0407 
LES Gemini. 


EW, compiete with metal propellets, finished silver, 
12 months C. of A ., can be fitted with wireless 
and full Le ode flying facilities. other aircraft taken 
in part exc 
op ‘DUVAL 6 fot ai 
, Birmingham, 54. 
ILES Messenger. 


SEATER cabin aircraft, fitted 
peller, finished blue, approx., 
fully maintained and in excellent condition, with 

12 months C, of A.; part exchange considered 

gh AVIATION, Lid., 34, Paradise 
St., Birmingham, 1. Mid. 3954. (0403 
IR Speed Consul, 


gg blue, 12 months’ C. of A., 
hours engine 435 hours, fully tropicalised sun 
blinds, full blind flying instruments, full str. radio, 
six passenger seats, cabin heating and door between 
assengers and crew, fuil navigation lights, landing 
ights, the aircraft new in Jan. 1947; pari exchanges 
eonsidere' 

TRICK. DUVAL AVIATION, fee. 

St.. Birmingham, 1. Mid. 39 

. K. DUNDAS, Ltd. 


OY rides——The season will soon be in fu!l swing 

and at dozens of seaside resorts thousands of 
holiday makers will want to have a “ view from the 
air.” 


34, Paradise 
{0396 


with meta! pro 
240 engine hours, 


air frame 408 


34, Paradise 
[0380 


ir. 
E can offer a large selection of aircraft suitable 
for this purpose, including :— 
USTER Autocrats. 


RICES ranging from £875 to £1,075, all in first- 
class condition and ready to fly away now. 
D H. Rapides. 


DEAL for “trips around the bay,” prices ranging 
from £4,750; avaflable now. 
THER aircraft include Airspeed Consuls, Miles 
Aerovans, Avro XIXs, Avron Ansons and Fair- 
child Angus 
a th the sirerett you want is not listed above, please 
call, phone or write and you will receive immediate 
individual attention. 
. K. DUNDAS, Ltd., Head Office, = —— 
* Portsmouth—74874. Aviation Diviston 
James’s St., London, 8.W.1. Whitehall 2848 “foals 
less than list price. 


yes GEMINI, fitted with 2 brand new unused 
engines, 12 months C. of A. by makers, airframe 
90 hours, including Murphy VHF radio, full Sperry 
blind flying panel, metal propellers, landing and navi- 
ation lights, sunblinds, sensitive altimeter, also 

and § turn and bank indicator, rate climb indica- 
tor, slats, air log clock, etc.; ready to fly away; only 
test flown since C. of A.; owner purchasing new air- 
craft; price £3,600.—Box 6107. {1488 

LES Aerovan Mark IV 


INISHED silver, complete with nine passenger 
seats, navigation lights, approximately 235 engine 
hours and frame hours, at present undergoing its C. 
of oa sia -top condition throughout; part exchanges 
consi 
ATRICK- DEVAL. asia: ge 34, Paradise 
St., Birming Mid. 39 [0393 
Uisr ENDING eas ~ 4 


N order to effect a quick sale we are offering the 
following aircraft at very attractive prices. 
FFERS considered at the following approximate 
figures—trials arranged if —— 

LEASE communicate with :—The Manager, 
McDonald Aircraft, Ltd., Balado Airfield, Kin- 

toss (Tel. Kinross 3253). 
USTER Attocrat (hours since new 150); £975. 


IGER Moth (12 months C. of A); £550. 
IGER Moth; £500. 
AGISTER; £425. 


WALLOWS (2) (hours since C. of A. nil, C. of A, 
not due until Aug., considerable quantity of 
spares available); £275 (each). 
IRRUS Minor I engines, 2 hours £135, 4 hours 
£135, and 205 hours 5. 
PARES.—Tyres, props, etc. 


(1548 
ERTS & ESSEX AVIATION. Ltd. 


IGHT aircraft for sale and wanted, enquiries wel- 
comed. —Riag Hoddesdon 3180. [0818 





FLIGHT 


BRITAINS AIR UNIVERSITY 
AIR NAVIGATION 


FULL AND CONVERSION 
COURSES FOR NEW 





FLIGHT NAVIGATOR’S 
LICENCE 
and 
COMMERCIAL AND AIRLINE 
TRANSPORT PILOT’S 
LICENCES 


Special Courses in individual subjects to suit 
requirements. 


Details from the Commandant. 








Branch of the 
Hawker Siddele 
roup. 


AIR SERVICE TRAINING 








SAVES ITS COST 
BY LABOUR SAVED 


WORKS RAPIDLY. 


STRIPS COMPLETELY 
right down to the bare 
wood, metal or glass. 

DOES NOT DRY UP. 

NON-ACID. 

NON-ALKALINE. NON-FLAM. 


NON-INJURIOUS 
to eyes, skin or clothes. 


Has given full satisfaction to the 
Aircraft Industry for many years. 


On Air Ministry List. 


Write for further particulars. 
Export enquiries invited. 


STOVED ENAMEL 
CELLULOSE 
FRENCH POLISH 
VARNISHETHIN 
COATS OF PAINT 









QUICKSTRYP 
CHEMICAL CO. LTD., 
57, KINGSLAND HIGH ST., IN ONE 


LONDON, E.8. APPLICATION 


M.A.P. APPROVED 












Advertiseiucuts. 29 
AIRCRAFT FOR SALE 
KESsNc AVIATION, Ltd., 
OR immediate delivery of Austers, Proctors, 
neti py _Messengers and Dragon 
Rapides. “7 
ENNING Viation, “Lta., Derby Airport. Tel 
Etwall 123 [ G 
IRC RAFT * ‘ENGINEERING SERVICES, Ltd.. 
ROYDON Airport. 
EAL with the people with 30 years’ 


IRCRAFT experience 


OR sales, C. of A.s and servicing. 


OR sale :— 

AKOTAS choice of 7, with or without C. of A. 
APIDES: choice of 5, with or without C. of A. 
IGER Motas: choice of 12, with or without C. of A. 
ROCTORS : choice of 4, with or without C. of A. 
NGINES. 


GsY V1 Major, Queen, I, II and ITI, new or ap 
proximately 2 hours since complete. 
ee IX, X, XIX, at competitive prices 


A UL types of radio and spares in stock. 
4 


JE can arrange confidentially the best hire pur- 
chase terms in the aircraft industry. 
ELEPHONE: Croydon 6446, 4864, 7744, 
sion 36, 208. 
| F- Trainer, overhauled and ready 
use.—Box 6438. {1587 
RITISH EUROPEAN AIRWAYS have the follow 
ing aircraft for. immediate sale at attractive 
prices : 
HREE Auster Autocrats (1946). 


QE Miles Mercury (1946). 
OX Anson (1943). 


exteao 
1558 


for immediate 


LL are in excellent condition; a substantial supply 
of spares for these types is also available. 
oa particulars from :— 


RITISH EUROPEAN AIRWAYS, Supplies 
Branch, Keyline House, Ruislip, Middlesex. ‘Tel. 
Ruislip 6061, extn. 1352 (1577 


For sale, Miles M.28 4-seater, small engine and air- 

frame hours, full blind-flying panel, retractable 

undercarriage, in new condition throughout, not flown 

since new C. of A.; £2,380, or would consider late 

model car with cash adjustment. —Box 6426. [1576 
AIRCRAFT ACCESSORIES AND ENGINES 
PARES for disposal. 


ROCTOR aircraft generator drives, unused, 
plete with gear boxes and all attachments. 
ONSTANT speed unit, type BX.10/1. 
OMPRESSOR, type S.H.6/1. 


EASHAM. Borough Rd., 


com 


Darlington. 

. (1532 
EPSY Majors under 3 hours since overhaul. 

Girsx less piston, otherwise complete. 


HEETAH IX, total hours 2.45. 


I Minor, 


IPSY Queen III requires major overhaul. 
WEAsHanm. 41, Blackwellgate Darlington. 

(1523 

ARGE quantity of parachute harness, mostly un 


use! Gefare, Ltd.. Standard Chambers, ber 
1507 
NGINES for sale, Whirlwinds, Gipsy VIs, etc., 


also a_ range of aircraft instruments, new and 
second-hand.—Box 3761. 0268 
EW 800ce Douglas Sprite aero engine, including 
rev counter and drive, blueprints and specifica 
=e offers.—Mansfield, 72, Fulham Park Gardens, 
W.6. Renown 1012 (1578 
40 000 Auxiliary fuel tanks, ex-U.S.A.A.F., com- 
plete with baffles, filler cap, drawoff tubes 

with filters; capacity 100 U.S. gallons; Jength Sit 2in, 
diam., 1ft Qin; torpedo shape; unused; special prices 
for quantities; offered at fraction of cost.—Gefare, Ltd., 
Standard Chambers, Wisbech. [1503 
R sale.—Radio, Standard 12v STR.16/17, new and 
unused, suitable for Aerovan, Rapide, Consul 
installation, complete with mountings, etc., £380, or 


exchange terms for Standard 24v STR.9.—Apply 
Ulster Aviation, Ltd., Newtownards Airport, Co 
Down. Tel. Newtownards 3174. (1597 


AIRCRAFT ACCESSORIES WANTED 
AIL wheel for Swallow wanted.—Particulars to Dr. 
Nichol, 200, Stow Hill, Newport, Mon. (1583 
AIR CHARTER 
ANTED, an Auster 3-seater for 10 days’ trip 
abroad, ready to fly early July; state seit 5 = r 
day.—Box 6436. 
OR AVIATION, ‘ie 


GAN Ltd., Cowes Airport, 


of Wight, for air taxis and freighting to all 
parts of British Isles and Europe.—Tel. Cowes 535. 
(0411 


ONTACT WESTERN AIRWAYS, Weston Airport 
Weston-Super-Mare, for charter or hire; Anson 
8-passenger seats, another 7-passenger seats; Walrus 4 
passenger seats; Fairchilds, 3-passenger seats; Hornet, 
Moth, etc.; day, week or longer, with or without 
crew (Tel. Weston 2700). (1461 
OR. air travel to any part of the world apply to 
Straight Corporation, Ltd., Weston Airport, 
Weston-Super-Mare, or to Bush House, Aldwych, Lon- 
don, W.C.1. (Tel. Temple Bar 2913).—I.A.T.A. pas- 





senger and freight agents for principal airlines through- 
out the world; enquiries welcomed. [ 


30 ©6Advertisements. 
AIR CHARTER 
ROOKLANDS AVIATION, Ltd.—Proctors and 


Rapides available for air charter at Brooklands 
Aerodrome, Weybridge (Tel. Byfleet 436), Sywell Aero- 
drome, Northampton (Tel. Moulton 213511); Shore 
ham Airport, Sussex (Tel. Shoreham 2366). [0306 

AIRCRAFT SERVICING 


I 
R 
W 
O 
R 


1 Fisies 
IRWORK, Ltd., the largest private employers of 
licensed engineers in the United Kingdom, invite 
your inquiries regarding overhauls.—134, Bath Rd., 
Hounslow. Tel. Hounslow 5451. ., [0390 
Cr Airport, Isle of Wight.—Full facilities ser 
vicing, ©.s of A., overhauls of all descriptions; 
distributors of Auster aircraft. 0303 
ROOKLANUS AVIATION, Ltd., Brooklands Aero 
drome, Wevbridge.—C. of A. overhauls, modifica 
tions and conversions. Tel. Byfleet 436. 0 
EPAIRS and ©. of A. overhaul for all types of 
aircraft.—Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aerodrome, Northampton. Tel Moul 
ton 3251. [0307 
IRCRAFT servicing, repairs and C. of A. over 
hauls at competitive prices; radio installation, 
testing and servicing.--Westminster Airways, Ltd., 
Blackbushe Airport, Camberley. Tel. Yateley wot 
ORMAN RANSON (AERELECS) Ltd., for B.T.H. 
N and Rotax aircraft equipment, sales and service; 
generators, magnetos, starter motors, etc. ; Lodge aero 
plug distributors.—Head Office, Main St., Prest wick 
Ayrshire; also Site 74, North Terminal, —- 


jo) 
a 


o 


ort. 
r MMEDIATE capacity for engine and aircraft over- 
hauls and renewals of C.s of A. on large or small 
wood or metal aircraft; Halifax and Dakota conver 
sions @ speciality; special consideration given to. pri 
vate owners, flying clubs, etc.; estimates free.—C, L. 
Air Surveys, Ltd, The Airport, Doncaster. Tel 
Doncaster 55439. (0365 
AERONAUTICAL ENGINEERS AND AGENTS 
K. DUNDAS, Ltd.—Aeroplanes, engines, aero- 
R nautical equipment and accessories agents at 
home and abroad for the Aircraft and Allied Indus 
tries; branches and agents throughout the world.— 
Head Office: 4 St. James's St., S.W.1 Tel sects 


Tr CAR and COACH HIRE SERVICE 


service, airports, Conti 


AOOTOR coaches 24-hour 

N nental travel, private charter. —_Stockland 

Coaches, Erdington Birmingham Tel. Erd. 1189- 

0703. [0398 

CARS FOR SALE 2 

ORRIS 8, 1939 saloon, indistinguishable from 
new; this car has had only one owner, was re- 

cently rebored and equipped with five new Dunlop 


tyres, it has been completely refitted, overhauled and 
recellulosed in black after which it has not been 
driven; for this work a total of £122 has been spent 
and the car is licensed until Dec. 1948, best offer 
over £325 accepted; seen by appointment at Bisley. 

8. SHACKLETON, Ltd., 175, Piccadilly, Lon 


don, W.1. Tel. Regent 2448/9. [1592 
CELLULOSE 

NELLULOSE, auto, industrial flock and_ stovings, 
C delivery same day; cat. ld, “ Paint Spraying” 
book, 3/6; samples 1/3.—Leonard Brooks, Harold 
Wood, Essex. Ingrebourne 2560. [0383 
INEST quality m ‘cr cellulose goods and com 
modities, also «praying equipm2vt, immediate 


delivery, satisfaction guaranteed; also Nuagane mar- 
vellous upholstery leather dye. 30/6 quart tin nett; 
all colours.-Exce! Motor Co.. 445, Waterloo Rd., 
Blackpool. 0364 
CONSULTANTS 

MERICAN trained stylist in product design; in 
A crease your sales through improved appearance. — 
Scott, .8.1.A4., 100, 
Welbeck 2667. 


Gloucester 


Consult Douglas 
0381 


Place, London, W.1. 
CLUBS 
) | ama FLYING CLUB. 


EARN to fly amidst delightful surroundings at 
Redhill Aerodrome, Surrey, jouth London's 
nearest flying centre, 23 miles from Hyde Park Corner, 
32 minutes from Victoria Station; flying training on 
Austers and Magisters, £3/10 dual, £3 solo per hr.; 
instrument flying, instructors’ B_ licence courses; 
attractive clubhouse with full catering facilities.—Tel. 
Nutfield Ridge 2245 3234. [0347 
ILTSHIRE FLYING CLUB. 
per hour, dual or solo, Magisters and Austers; 
£3 A.B., instructor's licences and instrument fly- 
ing, night flying £5/5 per hour; air charter, 5d per 
passenger mile (minimum two); residence 3%gns 


week: fully licensed restaurant and bar: booklet.— 
Thruxton Aerodrome, Andover, Hants. Weyhill 352. 
0253 


OWES AERO CLUB.—Flying instruction at £3 per 

hour (dual and solo) for Moth and Auster _air- 
craft, combine your flying instruction with a holiday 
by the sea, accommodation and all details arranged; 
attractive clubhouse offers full social amenities, short- 
term membership available.—Full details from Secre- 
tary, Cowes Airport, Isle -f Wight "el. Cowes 535. 


[0 
ENHAM AERO CLUB —Fully licensed clubhonse, 
good focd. beautiful swimming pool, 40 min. Pad- 
dington Stn.; flying rates from £2/15 dual, £2 solo 
per hour; average duel to solo siv hours; a/c, Piper 


FLIGHT 
CLUBS 
PLYMouTH & DISTRiIC’ AERO CLUB. 
DAL and solo flying on Auster, Tiger Moth and 
“2 


Qa 


Fairchild aircraft. Courses for pilots’ “A” an 

* licences and instructors’ endorsements. Dual 
and solo £3 per hour on Auster and Tiger Moth. 
“Fly Yourself’’ hire from 7gns per day Auster and 
l0gns per day Fairchild. Reduced rates for longer 
periods. 

OBOROUGH AERODROME, near 

Plymouth. Tel Plymouth _ 72753. [0341 

REVET FLYING CLUB.—Fully licensed residen- 

tial club house, excellent food, membership now 


Crownhill, 
3. 


exceeds 10,000; meet the flying types at e 
“ Brevet'’; membership, £1/1 p.a.—Secretary, il, 
Chesterfield St., Mayfair, W.1. Gro. 1353. [0392 


ERTS and Essex Aero ‘lub, Broxbourne Aero- 

d-ome, Nazeing, Es3tx, 15 miles from centre of 
London, L.N.E.R. from Liverpool Street or Green 
Line Route 715 every 20 minutes from_Broadcasting 
House; flying training in Tiger Moths, Hornet Moths, 
Austers and Magisters, dual £3.5, solo £3 per hour; 
instructor's courses air ~harter and photography, resi- 
dential clubhouse, restaurant; trial lesson, half an 
hour in the air witb an instructor, 30/-.—Tel. ton 


don 2453 0230 
EXPERIMENTAL WORK 
ROTOTYPES; specialists in experimental work, 
design and construction of special machinery and 
electro-mechanical mechanisms.—Research Engineers 
Ltd., Northampton Grove, Canonbury, London, N.1 
Canonbury 4244-5. [0384 
FINANCIAL, PARTNERSHIPS, ETC. 
} Ung ternary! opportunity for licensed engineer, B 
licensed pilot, or any person interested in _avia- 
tion. to buy third share in flying club; licensed bar, 
catering facilities, large membership; near London.— 
Box 6422 (1561 
HOTELS AND ACCOMMODATION 
OYAL OAK HOTEL, Keswick-on-Derwentwater, 
heart of English Lake District, offers restful 
holiday to Air Force personnel; first-class accommo- 


dation at reasonable charges. (0814 
INSURANCE 

Fie hong insurance, personal accident (flying) 

policies.—J. W. T. Amey, Messrs. R. J. Moffat 

& Co., 796, High Rd, Tottenham, N.17. Tottenham 

2003.4-5. [0300 


MISCELLANEOUS 
hype age pneumatic No. 3 rivet guns, as 
aerate 25/- each; 18in N.FS. height gauges, £10 


each. . 
OVENTRY dieheads, “gin, £6; Yin, £9; %in, 
214; lin, £15. 
ACHINE tools and equipment. 


ANDAR ENGINEERING SUPPLIES, Ltd., Room 
160, Croydon Airport. Croydon 5151. (1574 
OR sale, “ Aeroplane Spotter,” complete from No. 
1 to date, 208 copies; offers.—Nicholl, 16, Brier- 
ton Lane, West Hartlepool. [1580 
.A.F. embroidered gold wire blazer crests; 24/- 
each.—Willeringhaus & Co., Ltd., 48, North Side, 
Streatham Common, London, 8.W.16. [0378 
EW Avondale Swan caravans, 16ft long, 2 doors, 
end kitchen, lantern roof, now on view at 
Caravania, Ltd., 200, Cricklewood Broadway, N.W.2. 
Gladstone 3434. [0207 
ROCTOR V flying through the Sudan, approxi- 
mately April 12th, would like to contact similar 
machine with a view to convoy.—Vetch, 200, Old Bath 
Rd., Cheltenham. {1593 
-A.F. officers’ uniforms purchased; large selection 
of R.A.F. officers’ kit for sale, new and recondi- 
tioned.—Fisher's, Service Outfitters, 86-88, Wellington 
St., Woolwich. Tel. Woolwich 1055. {1388 
|B grrberear~y of surplus stock I.—Special: we offer 
aircraft control cable tension indicators, manu 
factured by Pacific Scientific Company, Los Angeles, 
conaiion new, £2/10 each; for cables sizes 1/16in D 
o Yin : 
Ww. also offer comprehensive list of Dakota Air 
frame, engine ancillary, radio & electrical spares. 
ENQUIRIES to Scottish Aviation, Ltd., Sales 
Department, Prestwick Airport, Ayrshire. [1527 
ILSKINS free of coupons; surplus from public 
utility company and reconditioned as new; suit 
consists of heavy black oilskin %%4-length coat, inter- 
lined, button to neck with storm collar; also heavy 
black oilskin trousers with seat to be worn over 
ordinary trousers. 
UARANTEED absoiutely waterproof; price 35/- 
per suit, postage 1/- extra;. sou’wester to match 
3/9 extra; all sizes available—state chest and waist 
measurement when ordering; also ex-naval black oil- 
skin coats, full length, at 35/- each, postage 9d.; cash 
back if dissatisfied. 
Witten BROTHERS (Dept. 13), Epsom, Surrey. 
041 
CARAVAN Introduction ?—Your first eames 
chance to see the pick of modern caravans in 
London; the Penarth “Prince” ‘£568, the 
“Paladin” Trailavan £1,236; Britain’s two best 
values on show at Earls Court, Health and Holidays 
Exhibition (or still showing at our site) by A. S. Jen. 
kinson, Bath Rd., Taplow, Bucks. Tel. Maidenhead 
278 


and 


2610. 
LX COVERNMENT stock for immediate ey 
directional gyros, £2 each; bubble sextants, mark 
IXA, £10 each; artificial horizons, £2 each;  sensi- 
tive altimeters, £1/10 each; ordinary altimeters, 6/- 
each; side slips, 10/-. each; drift’ recorders, each 
packed in strong wooden carrying case, £2 each; 
m.p.h., 6/- each; portable calibrators, Mk. IV, for air 
speed indicators, £1 each; D.R. compass, Mk. I, varia- 
tion corrector, £2 each; Dalton computors, 10/- each; 
all types of pumps. motors, etc., unused, ex-aircraft: 
enquiries invited.—H. J. Boulting, 2, West Holme St., 
Leicester. Tel. 22859. [1564 
ARAVANS.—A first-class selection of new and 
second-hand caravans for permanent homes and 
holidays; super Winchester, 17ft. 6in., Craftsman 
16ft., Thomson Kelvin, Rivers, Adams, Eccles, Pilot, 
Carlight, Ace, and numerous others; prices from 
£350-£1,600; easy terms; immediate delivery.—X.L. 





Cubs, Auster. Proctor Magister; fly yourself hire ard 
charter.—Tel Denham 2161 “0409 


Caravans, Ltd., Blue Star Garage, Maidenhead. Tel. 


MaRcH 18TH, 1948 


MISCELLANEOUS 
INIATURE medals mounted to order, 
for quotation.—Jeffery, St. Giles’ St., 


send de 
N Northen 
ton 


[ADUSTRIAL buildings for sale-—Thorns second Neus 
buildings require no purchase licence and ate 
easily erected with a minimum of labour; Nissen ty 
huts, steel and asbestos buildings, etc., suitable 
factories, workshops, offices, garages, stores, canteens, 
etc.; also new buildings.—Write at once to J. Thorn 
& Sons, Ltd., Box 151, Brampton Rd., Bexleyheath, 
Kent. Tel. Bexleyheath 305. [0816 
A™ coupon free; amazing offers; new and recondi- 
tioned Govt. surplus clothing and_ boots; ex. 
African brand new super solid leather Army 
wide toe (all sizes except 6 and 7), soles one 
screwed, 25/6; men’s brand new off-white macks, super 
heavy quality, double texture, with belt, smartly 
87/6; reconditioned as new, extra heavy quality 
quilted Kapok lined Tropal coats, stormproof, 87/6: 
reconditioned ex-Naval camel wool duffle coats, with 
hood, full length, pure wool, 50/-; brand new p 
wool off white duffle coats, hip length, storm collar 2 
large patch pockets, 62/6; men’s reconditioned trang. 
port overcoats, 45/-; ex-Govt. Women’s Service over. 
coats (reconditioned), blue, 29/6; men’s reconditioneg 
Army overcoats, up to 38in chest, 17/6; brand new 
black oilskin jackets and trousers, heavy make, 29/6: 
ex-American brand new rubberised texture full ent 
jackets and trousers, wind and stormproof front 
suit), 29/6; brand new oilskin coats, full length, heavy 
make, 30/-; brand new ex-American officer’s battle 
dress jackets, finest quality serge, 40/-; men’s white 
drill patrol jackets or trousers (each) 10/6; silk 
Kapok filled flying suit linings, zip fitted, 20/-; ex. 
R.A.F. waterproof flying suits, complete with fur 
collar, 35/-; ex-W.L.A. velvet cord breeches, up to 
28in waist, 16/11; ex-Army reconditioned bush shi 
7/11; ex-Govt. blue A.R.P. trousers, up to 34in waist 
(reconditioned), 14/11; U.S.A. denim trousers, up to 
34in waist, 7/11; brand new canvas kitbags, 6/1]: 
U S.A. fleece-lined ‘leather industrial mitts, with finger 
and thumb, 12/11; ex-R.A.F. leather helmets, 10/6; 
ex-Govt. brand new super gauntlet gloves, 5/g: 
brand new fawn canvas lace-up boots, thick rope soles, 
8/6; men's thick pure wool seaboot stockings (per 
pair), 8/11; ex-American khaki serge trousers, up to 
— waist, 21/1; cash with order; postage and 
packing, 


Liss 
N ARCUS'S STORES, Ltd., Gravesend, Kent. 
f 


PACKING AND SHIPPING ; 

.& J. PARK, Ltd., 1439, Fenchurch St., E.C2 

& Tel. Mansion House 2083; official packers and 

shippers to the aircraft industry. [0012 

PHOTOGRAPHY 
ATRCRAFT photographs, 1/3 for sample and list,— 
19, Violet Gdns., Croydon. (1588 
REUNIONS 

N?: 25 SQUADRON.—It is planned to hold a re 

union dinner in London in the near future for 

ex-25 Sqdn. aircrew. Those interested please contact 

S/Ldr. J. Singleton, D.S.0., D.F.C.. A. ALF. 
Station, West Malling, Kent. 

: TIME RECORDERS 

GTAFF time checking and job costing time re 

. corders (all makes) for quick cash sale; excep- 

tional condition.—Box 3654. 0040 

IME recorders; service rental._Tel. Hop. 2239, 

Time Recorder Supply & Maintenance Co., 157- 

[1556 


[1573 


159, Borough High St. S.E.1. 


TUITION 
IRCREW Course? 


BAncs. of course 


HE British Aeronautical Navigational Correspond- 
al — ong or pena vdngg are re in. air- 
-rew licences, postal courses, so write to the Secretary, 
143a, High St., Hythe, Kent, for the School's ire 
prospectus. [0336 

IR TUTORS, Ayr, Ayrshire. 


OURSES at Prestwick Airport for the new pilots’ 

and navigators’ licences, also instrument rating, 
Twin and multi-engined aircraft and link trainers, 

fully equipped for S8.B.A., radio range, I.LS, 
G.C.A. and radio compass. : 
A exercises carried out on the spot thus reducing 

fiving time. 2 

OSTAL courses for all licences, moderate fees. 


OOD accommodation available. 
Gp tBAIGHT Aviation Training. 


PECIAL arrangements .or candidates for First 
_ Class Civil Air Navigators licence Centjal Navi- 
gation School, Bush House, accepts students weekly 
for theoretical and Link trainer_courses. Flying train- 
ing for pilots and navigators.—Enquiries Bush House, 
QOUTHEND. ON SEA M fons 

EN I UNICIPAL FLYING 
S SCHOOL. visi. 


PECIAL winter week day rate for Auster aircraft 
£2 per hour solo or £2/10 per hour dual. 
ATURDAY and Sunday rates for Auster and all- 
the-week rates for Tiger Moth aircraft £2/17/6 
er hour solo or £3/5 per hour for dual. 

IGHT flying, £4 per hour solo or dual. 


[0356 


INK Trainer £1 per hour. 
O entrance fee; no subscription. 


1 le AERODROME, _ Southend-on-Sea, 
Essex. Tel. No. Rochford 56204. [0332 
IRELESS telegraphy.—Short courses for P.M.G. 
Certificate of Civil Aircraft. Full courses for 
marine certificate for youth 16 upwards; Plenty of 
vacancies in both services for numbers in training.— 
Particulars from London Telegraph Training College, 
Ltd., 20, Penywern Rd., Earls Court, S.W.5. (Tel. 
Flaxman 8721.) Est. 1896. 10299 

HE EDUCO TECHNICAL SERVICE, BCM/ 
EDUCO, London, W.C.1; individual postal tuition 
for Aircraft. Engineer Licence examinations also 
general aeronautical engineering, metallurgy, aero- 





Maidenhead 783 [0405 


engine inspection and allied subjects; write stating 
requirements. (1532 
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TUITION 
HE LONDON SCHOOL OF AIR NAVIGATION 
T announces -the following full-time courses and 
commencing dates :— 
OMMERCIAL Pilot.—Each Monday. 


ENIOR Commercial Pilot,—April 12th. 


IRLINE Transport Pilot.—April 12th. 
ODIFIED ist N.—March 22nd end Apri: 19th. 
LIGHT Navigator (conversion).—Apri] 12th. 


OSTAL Tuition and individual cvaching for the 
P new pilot and navigator licences 
, Great Cumberland Place, W.1. Yel. Pad. (oat 
IRCRAFT or automobile engineering. Complete 
A practical and technical training for entry to 
either industry.—Syllabus from Bursar, College of 
Automobile and Aeronautical Engineering, College 
House, Princes Way, Wimbledon, 8.W.19. Put. 4107. 
IRCREWS.—B.A.N.C.8. provide concise single 
A lessons at 6/6 (ideal for all conversion courses), 
complete with illustrations, test paper, and tutorial 
advice to the 1948 I.C.A.O. Navigator's and Trans- 
port Pilot’s Licence- standards; _ Supplementary 
Syllabus from Secretary, British Aéronautical Naviga 
tional Correspondence School, 143a, High St., a 


ent. 

* RITAIN’S AIR UNIVERSITY offers every facility 

for training as alr and marine radio officers and 
for wireless/mechanic; radio and radar sclioal courses 
for conversion to Ist class M.C.A. radio officers’ 
licence from provisional; for ex-Service radio Officers’ 
for air and marine “Ab Initio’’ training; and for 
radio officer/wireless mechanic, all assemble on April 
5th.—Applications for training to the Commandant, 
air Service Traimming, Hambie, Southampton. Tel. 
Hamble 2185, [0327 


SITUATIONS VACANT 
Vacancies advertised are restricted to persons or 
employments excepted from the "in ig of the Con 
trol of Engagement Order, 1947. 
INISTRY OF CIVIL AVIATION. 


PPLICATIONS are invited for temporary posts 
as Senior Scientific Officer (one) and Scientific 
Officer (one) in the Operational Research Section. 
UTIES will be to apply scientific methods to the 
study and analysis of civil air operations, par- 
ticularly Air Traffic Control, Air Navigation and air- 
port utilization problems, a knowledge of. statistics 
and previous experience of operational: research are 
desirable; intimate technical knowledge is not essen- 
tial; candidates must have an honours degree in 
mathematics or physics; salary ranges are £650-£850 
(inc.) and £360-£600 respectively. 
PPLICATIONS, giving date of birth, full particu- 
lars of career, education, etc. (with dates), should 
be made within seven days of appearance of this ad- 
yertisement to the Ministry of Labour and Nationa: 
Service, Technical and Scientific Register, Room 669, 


York House, Kingsway, W.C.2, quoting reference 
A.29/48.A. {1570 
GTATES OF GUERNSEY AIRPORT. 

VACANCY exists for an air traffic control 


officer at the States of Guernsey Airport. = 
i SSENTIAL qualificatfons must include extensive 

and recent watchkeeping experience as air traffic 
control officer under the Ministry of Civil Aviation, 
or flying control officer in either the Royal. Afr Force 
or the Royal Navy, mental alertness and balanced 
judgement, good personality, tact and physical fitness: 
additional assets will be 2nd class navigator’s licence 


or B licence. 
PPLICATIONS, in writing, giving full details of 
education, and previous experience, must reach 
the Airport Commandant,. States Airport, Guernsey, 
C.1., not later than April 7th, 1948. - [159 
ODY makers, coach joiners, screen fitters, required 


immediately by 
7 AME YOUNG, Ltd., Rolls-Royce and Bentley 
scoachbuilders, London Rd., Bromley, Kent. Tel. 
22 


Ravensbourne 3434. 
LOSTER AIRCRAFT Co. have notified to the 
Ministry of Labour the following drawing office 
vacancies :— 
10 Senior Draughtsmen. 


0 Draughtsmen 


A PELICATIONS addressed to Employment Manager 
Gloster Aircraft Co., Ltd., Hucclecote, Glos., will 
be handed to the Ministry of Labour for routine 
disposal after consideration. [1493. 
HE De Havilland Aircraft Co.. Ltd.. have a few 
vacancies for men with aircraft design experience. 
[)ZSIGNERS capable of controlling design of major 
component structures. 
ETAIL designers, mechanical and structures, elec 
trical installation designers. 
PPLICATIONS stating experience, age and salary 
required to be marled “ Aircraft” and addressed 
to Chief Draughtsman, The De Havilland Aircraft Co., 
Ltd., Hatfield, Herts. [1596 
EVERAL first-class aircraft draughtsmen urgently 
J required.—Chrislea Aircraft Co. Ltd., Exeter Air- 
port, Devon. {1553 
HE ROYAL AERO CLUB, 119, Piccadilly, W.1.—- 
Junior shorthand-typist required.—Apply to 
Secretary-General. . (1563 
licence and 2nd N pilot required for private and 
occasional charter work, preferably residing in 
Midlands.—Box 6548. 0022 
TRESSMEN required.—Apply, stating qualifica- 
tions, experience and age, to Personnel Officer, 
Westland Aircraft, Ltd., Yeovil. 1435 
NGINEER required, A. B, C and X, with ability 
to control staff and build up small aircraft 
servicing organisation.—Box 6141. 1 
ENIOR stressman required.—Please send details of 
training, experience and salary required to Chief 
Technician, Gloster Aircraft Co., Ltd., Witcombe, 


los. [0369 
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Aero & Jig & Tool 


Draughtsmen 


in Great Demand 





There is an 


Tools, etc., 
men and 


to prepare 


MEN AND YOUTHS 


insatiable 
demand for Aero, Jig and 
Draughts- 
Inspectors. 
So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical 
perience who are able 
neat and 
accurate drawings. 


ex- 


QUALIFY AT ‘HOME—IN SPARE TIME 
After brief, intensely interesting study—under- 
taken at home in your spare time—YOU can 
secure an attractive and interesting post as 


Aero-Draughtsman. 
also — available 


in Electrical, 


Numerous vacancies are 
Mechanical, 


Plastics, etc., branches of Draughtsmanship. 





sseseeneFREE GUIDE----------; 


The Free.Guide contains 132 pages of 
information of the greatest importance to 
those seeking such success compelling quali- 
fications as A.M.1.M 
A.M.LP.E., A.M.1.E.E., Matric. 
etc., also R.A.F. Entry (Maths., e 
together with particulars of our remark- 
able Guarantee of 


ech.E., A.F.R.Ae.S., 
and 


SUCCESS—OR NO FEE 


publication, 


Write now for your copy of this remarkable 
It may well prove to b2 the 
turning point in ycur career. =m=asassuns 


—? 
tc.), 





NATIONAL INSTITUTE OF 
ENGINEERING 


(Dept. 427), 148-150, HOLBORN, E.C.1 
(South Africa Branch E.C.S.A.. P.O. Box 8417, 
Johannesbu-g.) 
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7 long-nosed 


FOR SALE 


Al 


Limited 


metal Viking aircraft 


vy 
RWORK 


has concluded a selling arrange- 
ment with Aer Lingus whereby 
Airwork have the sole selling 
rights for the disposal of 7 long- 
nosed metal “ Viking” aircraft, 
until recently operzted by Aer 


Lingus 
Dublin. 


between 


London and 
With the aircraft 


a good supply of spare parts. 


Telephone 


Enquiries to 


15, CHESTERFIELD STREET, LONDON, W.1- 


e Grosvenor 4841 


~ 





e 





S/All 





FOR OFFICERS AND W.O.s 


— NEW AND RE-CONDITIONED — 
HUGE SELECTION IN STOCK 
FISHERS, 86/83 Wellington Street, 


Woolwich, 82.18 


"Phone: 1055 
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SITUATIONS VACANT 
OYAL NAVY-—Short Service Commissions in the 
Instructor Branch. 
PPLICATIONS are invited from University Gradu- 
ates and qualified teachers under 36 years 21f 
age for Shcrt Service Commissions of 3, 4 or 5 years 
in the Education Service, Royal Navy. Requirements 
are for Officers with qualifications in Mathematics, 
Science Ecgineering or Geography and to a limited 
extent for those holding good degrees in English 
History or Economics. Opportunities will be afforded 
for officers, after two years service, to be selected for 
permanent commissions. _A Short Service engage- 
ment in the Instructor Branch will discharge any 
candidate’s obligation under the National Service 


Acts. 
BNtY will be in two grades. Selected candidates 
with lst or 2nd Class Honours Degrees receive 
approximately £328 in their lst year's Service, £347 
in 2nd year, £438 in 3rd and 4th years, £474 in 
Sth year. Other candidates receive £237 in Ist 
year, £310 in 2nd and 3rd years, £347 in 4th and 
5th years. Previous officer -ervice in the recent war 
will be recognised for adjustment of seniority and 
rate of pay on entry. Married officers receive Mar- 
tiage Allowance of £228 per annum if aged 25 or 
over, £117 per annum if under 25. Accommodation 
and rations are provided or allowances in lieu. An 
outfit allowance is paid. Tax free gratuities of £300, 
£400 or £500 are payable at tne end of 3, 4 or 5 
years respectively. 
EACHERS who enter from contributory service 
under the Teachers (Superannuation) Acts will 
continue in contributory service, superannuation con- 
tributions being ceducted from the above gratutities. 
NSTRUCTOR Officers serve both ashore and afloat 
and their duties include both technical instruction 
and general education; officers with suitable qual 
fications may also be appointed for general meteor 
ological and weather forecasting duties. They are 
borne in the larger ships and in the Naval Colleges. 
Training Establishments and Naval Air Stations. 
PPLY to Director (P), Education Department 
_Admiralty, London, 8.W.1, for fuller details and 
application forms. (1495 
NGINEER with “A,” “C” and “X” licences 
covering Rapide and Auster aircraft required by 
Hargreaves Airways, Ltd., Elmdon Airport, Birming 
ham. | [1584 
a * and “C” licensed engineers engineers re 
quired for immediate service in East Africa.— 
Apply C. L. Air Surveys, Ltd., 140, Cromwell Rd., 
S.W.7. 1589 
Ree for S. Africa, pilots holding B licences 
endorsed for Daketa; preference given to those 
holding engineers UV o: A and C maintenance licences 
covering Dakota.—Box 6303 {1544 
Re OVERSEAS AIRWAYS CORPORA- 
TION have a vacancy for a Planning Engineer 
in their overhaul and repair base at Treforest, South 
Wales. The following are the qualifications :— 


(a) Engineering apprenticeship together with tech- 


nical knowledge to the standard- of the Higher 
National Certificate in Mechanical Engineering. 
(b) Ten years’ general experience. 


(c) A. knowledge of aero engine manufacture or 
overhaul together with evidence of successful planning 
ex perience, 

(d) Must be competent to undertake engineering 
operation analyses and prepare estimates and schedules 
for the work involved in the overhaul and repair of 
aero engines and accessories. 

(e) Marked administrative ability essential, and 
knowledge of A.R.B. requirements an advantage. 
= salary is in a scale—£480/£630 per annum— 

according to experience and gualifications.—Ap 
plications should be sent with a+stamped addressed 
envelope for reply, to the Staff Apvointments Suver- 
intendent. Stratton House, Piccadilly, London, W.1. 
Candidates should state their age, past experience and 
present. employment and salary. {1560 
LIGHT Engineer, fully licensed. for Dakota, re- 
quired; fiving experience essential; must be pre- 
pared reside Manchester.—Apply Sivewright Airways, 
Ltd.. Ship Canal House King St., Manchester, i563 
STIMATOR/RATEFIXERS required for machine 
shop. detail fittings including welding, and com- 
ponent assembly work, in aircraft factory..- Applica- 
tions, in writing, stating age, experience and salary 
required, to Box 6470. {0817 
HE DE HAVILLAND ENGINE Co., Ltd., require 
design and detail draughtsmen, preferably with 
experience in gas turbine and/or reciprocating engines 
—Apply. Personnel Office, De Havilland Engine Co., 
Ltd, Stag Lane, Edgware, Middx. {0400 
IRCRAFT mechanical design draughtsman re- 
quired for interesting development work in heli- 
copters minimum of years aircraft development 
experience essential.—Write stating age, training, ex- 
perience and salary required to Box 6375. (1555 
AUNDERS-ROE, Limited, have vacancies for senior 
design draughtsmen, stressmen and aerodynami- 
cists.—Applications stating age, qualifications, experi- 
ence and salary expected should be sent to Persornel 
Officer, Saunders-Roe, Limited, East Cowes, iigase 
Wigh € 

fc and tool draughtsmen; senior jig and tool 
J draughtsman with sheet metal, planning and 
tooling experience, and two experienced jig and tool 
draugntsmen required.—Apply Personnel Office, The 
De avilland Engine Co., Ltd., Stag Lane, a 
aM. HOBSON, Ltd., require a senior design 

draughtsman with good oe of exacting 

and fine limit work on_ hydraulic pumps anil 
mechanisms.—Applications should be addressed to H. 
M. Hobson, Ltd., Hobson Works, Fordhouses, Wolver- 
hampton. * 1550 
HE FAIREY AVIATION COMPANY, Ltd., Hayes, 
T Middlesex, having a progressive and expanding 
programme in a wide field of aeronautics, invites 
poplications from aerodynamicists, and stress analysts 
with initiative and enterprise and upwards of three 
years’ experience; there are also a few vacancies for 
juniors with a knowledge of theory and design of 
structures, 38-hour 5-day week, pension scheme.— 
Apply, stating age, experience and salary required, 
to the Personnel Manager 11455 
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Croydon Airport 
Tel. No. : CRO. 5151/2 





ROL 


& 7744 SLO, 0611 
APIDES fitted with Gipsy Queen III engines, Lapse equipment; receivers and A NSONS, 6-7 seaters and 2-crew, radio installed, 
completely overhauled, cabin furnishings and transmitters; book your order now new cabin furnishings; Tiger Moths from 

colour to suit purchaser, 12 months’ C. of A., latest for early delivery of Standard 16/17 £575; Magisters from £325; all the above are com- 


ONS 


Terminal House, 
Victoria, S.W.1 











type Standard 16/17 radio installed, low engine and sets, suitable for installation in pletely modified to date with 12 months’ C. of A.; 
airframe hours, early delivery. Rapides. several Gipsy Queens and Majors in stock. 
SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
aircraft electri- EVERAL vacancies exist for draughtsmen and tieited ice the 


RAUGHTSMEN, experienced in 
cal wiring, instrumentation and theoretical cir 
cuits for aero engines; able to prepare engine layout 
schemes from details and electrical wiring assemblies; 
salary adjusted to age and experience; London area. 
—Apply Box 6424. {1567 
HE DE HAVILLAND AIRCRAFT Co., Ltd., Hat- 
field bave a few vacancies for experienced ‘detail 
designers and senior aircraft draughtsmen.—Applica- 
tions, stating age, experience and salary required, 
should be marked “ Aircraft,’’ and addressed to the 
Chief Draughtsman, The De Havilland Aircraft Co., 
lid, Hatfield Aerodrome, Herts. {1350 
Py Aner PAGE, Ltd., have vacancies on their 
staff for technicians, including stressmen and 
aerodynamicists—preferably degree standard as well 
as senior design draughtsmen for extensive programme 
of very interesting work; good salaries and conditions; 
experience to Staff Officer, Handley ar Ltd., Clare- 
mont Rd., Cricklewood, London, N.V {1242 
IRWORK, Ltd., have immediate AS over- 
seas for licensed engineers; minimum  require- 
ments Rapide endorsement; three years contract with 
generous pay and allowances (in most cases not sub- 
ject to Income Tax); long leave at end of tour.—Ap- 
plications marked “ Engineering * should be sent to 
Airwork, Ltd., 134, Bath Rd., Hounslow. (1571 
SSISTANT required in technical office of 

f& Coventry engineering firm manufacturing aircraft 
components; applicant must have specialized in 
mathematics and have obtained Higher National Cer- 
tificate or preferably Inter B.Sc.; excellent conditions, 


5-day week.—Write, stating age, full details of educa- 
tion, experience and salary required, to Box 6428. 
(1581 
IRWORK, Ltd., require for thei: branch at Gat- 
va wick Airport an inspector with full knowledge 
of M.O.S. contracts and 6/49 inspection conditions; 
applicants should be qualified to carry out process 
checks and check inspections; post suitable for ex- 
A.I.D. inspector.—Write, giving personal details, to 
Works Manager, Airwork Ltd., Gatwick Airport, 
near Horley, Surrey. [1517 





STRUCTURAL ALTERATIONS 


Repairs, erection, dismantling, etc. 
Skilled gangs of erectors, cranes and 
plant available for your difficult job. 


And we also give JUST THAT EXTRA 
EXPERT TECHNICAL SERVICE 
that so'ves your problem, cuts your 
costs and gives you a first rate job. 


BELLMAN HANGARS LTD. 


TERMINAL HOUSE, LONDON, S.W.!I 
*Phone : Sloane 5259. 





























\ designer-diaughtsmen on gas turbine work for 
aero-engines in London and for various applications 
other than aircraft in Rugby; candidates should have 
a sound mechanical engineering training preferably 
to H.N.C. -standard but the main essential is pre- 
vious D.O. experience in this class of work.—Apply 
to Central Personnel Services, English Electric Co., 
Ltd., Queens House, Kingsway, London, W.C.2. [1551 

IBRALTER AIRWAYS invite applications for 

an engineer with A, B, C and X licences valid 
for DH89 and Gypsy VI engines; salary according to 
qualifications plus an appropriate cost of living allow- 
ance; the successful applicant will be stationed at 
Tangier.—Applications marked ‘‘ Engineer,” are to be 
forwarded to Gibralter Airways, c/o Room 30, Key- 
line House, Northolt, Ruislip, Middlesex. Closing 
date for acceptance of applications March 26th, isnes 

1 

A LARGE aircraft organization requires a suitable 

person to fill a senior position on their technical 
buying staff; applicants must have good knowledge of 
the aircraft ‘industry and Government purchasing pro- 
cedure, wide experience of buying .of aircraft com- 
ponents and spares and commercial methods of assess 
ing requirements; must also have experience of hand 
ling staff and general office administration; salary 
£600-£930 per annum according to qualifications.— 
Write Box 6425. {1569 





IDEAL FOR AIRCRAFT RECOGNITION 


Most compact Bincculars, Weight 7 ozs., crystal clear lenses 
Kdeal for holidays and sporting events. Price §0/-, Post, ete., 1/-. 
W.D. model full size Binoculars, complete, case, leather slings 
£3/10, post, etc., 1/-. 6 lens Achromatic model, £5/19 6. 
complete, case, etc., post 1/-, Telescopes also available. 








At ve.y few feet distance from the Screen, Merely insert Snap 
Drawing, stamp or Photograph, and throw on to screen, enlaig: d 
as required, Aircraft photographs or illustrations enlarged tor 
examination of details, when photographed direct on to sensitised 
paper in dark room, Send now 79/6, post and packing 2/6, 
MARQUEES: All types of Marquees, Tentage and Camping 
equipment available. Send Jd. for Bargain List. 


(Dept. FLT/ 
Ja une., London, 





HEADQUARTERS & any pd SUPPLIES LTD., 
BIN), 196-200 





APELICATIONS are position of 
Chief Inspector for Aviation Technical Servi 

Egypt, based at Cairo; highest qualifications, up-to. 
date experience of repair and overhaul and_ previous 
knowledge of inspection routine are essential; the 
successful applicant will be required to set up an 
inspection department to A.R.B. requirements cover. 
ing complete engine, airframe and ancillary equip. 
ment overhaul; previous experience of the Middle East 
is desirable and an ability to co-operate with Egyptian 
personnel essential; this is an important position and 
will carry an inclusive salary in the region of £1,600. 
£1,800 per annum, depending on qualifications.—Box 
6429. [1572 


SITUATIONS WANTED 


VX-R.A.F. W/Op/DF seeks any ground situatien 
in aviation; four years’ experience.—Box 6427, 
[1579 


EXPERIENCED pilot wishing to emigrate to Aus 
tralia, prepared to fly ‘‘twm” from this coun. 
further particulars.—Box 6423. {1565 
ILOT, age 29, ¥, licence, 2nd N, instuctory en 
dorsement and P.M.G., W/T and R/T licence, 
6,000, twins and singles, no accidents, seeks any 
situation anywhere.—Box 6302. (1542 
| or Air Force Officer at present in London, seeks 
additional £1,000 to £2,000 capital for aviation 
company formed in North Africa; excellent prospects, 
passengers, freight, photography, etc.; full details sup- 
[1591 


try; 


plied.—Box 6530. 

A*™ aviation executive, well qualified, with compre. 

hensive experience in all commercial and _ tech- 

nical aspects of the aircraft operating and manufac. 

turing industry, desires an appointment with an opera. 

ting company in a general commercial or technical 

managerial capacity; heme or overseas.—Write Box 

6529. [1590 
WANTED 

JANTED.--March 20th, 1947, copy of “ Flight.“— 

P. Berry, Broad Oak House, Accrington, Lanes, 

[1595 








RATCHET & REVOLUTION 
COUNTERS - 


Speeds up to 6,000 R.P.M 





Please oP for Leaflet No, 18; 5, 
B. & F. CARTER & CO., 
BOLTON, 6. 


LTD., 

















@ Freight—from } 
* 
€ 


Holiday and business travel. 


LONDON: Bovingdon Airport. 
1. ; Bovingdon 2296. 
LEEDS: Yeadon Airfield. Tel. : 


Rawdon 172. 
and at 11 BERKELEY ST., LONDON, W.1. 





Laneashire Aireraft Corporation 


AIR CHARTER AT ITS FINEST 
Our fleet of over twenty aircraft are 
suited to all forms of air transport. 


ton to 6} tons. 
Passengers—from one to twenty. 
Air Ambulance and air photography. 


BLACKBURN: Samlesbury Airfield. 


BLACKPOOL: Squires Gate Air- 
field. Tel. : South Shore 43067. 


NUTS 


Tel. Blackburn 44668. 


| : Mayfair 2981. 














HINGES Colossal 
UNUSED 


Strip Nuts in Steel and Alloy 


Sizes 6, 4, 2, BA. }in. 5/16in. BSF by 
Simmonds, Pinnacle, etc. Also bright alloy 
Hinges, Undrilled. Sizes 1}in. lin. W, 18 & 20 
G. in 4ft., 6ft., 8ft. lengths. All offered at 


EXCEPTIONALLY LOW PR_CES 


Send your enquir‘es now. 


UNIPRODUCTS 


(MANCHESTER) LTD. 
136 Bolton Road, SALFORD (6) Lanes. 
Pendleton 2403 
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a monthly digest of news from 
the Grislol aero-engine division 





THE NEW BRISTOL TWO-SPEED 
SUPERCHARGER DRIVE 


A feature of the Hercules 760 Series of engines is the new 
two-speed supercharger, employing epicyclic gear trains for 
driving the impellor, to provide a two-speed unit which is 
compact and simple in operation. 

The epicyclic trains have greatly eased the problem of gear 
changing, since it is only necessary to hold stationary one or 
other of two sun wheels of each train to provide the required 
ratio. Each drive unit comprises a compound spur epicyclic 
train, with two independent sun wheels, and four double 
planet pinions, of which the larger mesh with an internal gear, 
which in turn drives the impellor pinion by means of normal 
external spur teeth on its periphery. The crankshaft drives the 
planet cage through a gear at the rear end of each clutch unit, 
and the clutch casings and mechanisms are stationary. 


SIMPLE SPEED CHANGE CONTROL 


In operation, oil is directed by the control valve to the 
appropriate end of the housing to force the particular piston 


The New Bristol Two-speed Supercharger Drive 





to hold friction lined plates against a stationary member. 
These friction plates are connected to the two sun wheels, and 
the operation of the clutch holds stationary one or other of 
the wheels, giving the desired gear ratio. 

Oil is supplied to the control valve, and thence to the clutches, 
directly from the main engine oil pump at a pressure of 
150 lb. per sq. in. The bulk of the oil delivered by the pump 
passes through a reducing valve, and at a pressure of 100 lb 
per sq. in., to the engine lubrication system. 











A normal pressure oil supply 1s taken through the centre bore 
of the clutch to provide lubrication of the gear train and 
bearings. 


UNAFFECTED BY DIRT OR SLUDGE 
An advantage of this clutch unit is that since it does not 
rotate, should it be supplied with dirty oil, the sludge is not 
separated by the centrifugal force resulting from rotation, but 
merely passes in and out of the chambers with the oil. Hence 
there is no danger of sludge accumulation to cause uncertain 
operation, nor is there any need for centrifuges to ensure that 
only sludge-free oil is supplied to the clutches. 





THE BRISTOL AEROPLANE COMPANY LIMITED 
BRISTOL - += *-+ *©+ 2© -2* © © ENGLAND 

















